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EXECUTIVE SUMMARY

Pursuant to the Administrative Order on Consent (AOC) No. 06-18-03, dated September 29, 2003, the

Malone Cooperating Parties (MCP) group is performing a Remedial Investigation/Feasibility Study

(RI/FS) at the Malone Service Company (MSC) Superfund Site. USEPA has approved the following

reports and work plans submitted by the MCP for the site:

1. Preliminary Site Characterization Report (PSCR) (URS 2004a);

2. Preliminary Remedial Alternatives Evaluation Report (PRAER) (URS 2004b);

3. Storm Water Management Plan and Storm Water Operations and Maintenance Plan (URS

2005a, URS 2005b);

4. Remedial Investigation/Feasibility Study Work Plan (RI/FS Work Plan, URS 2005c);

5. Remedial Investigation Report (URS 2006a);

6. Screening Level Ecological Risk Assessment (SLERA) Report, which includes the

Baseline Ecological Risk Assessment (BERA) Problem Formulation and the BERA Work

Plan (URS 2006b);

7. Baseline Human Health Risk Assessment (BHHRA) Report (URS 2007a);

8. Baseline Ecological Risk Assessment (BERA) Report (URS 2007b); and

9. Stabilization/Solidification Treatability Study Report (Shaw 2008).

Table E-1 summarizes the results of the remedial investigation and risk assessments and presents the

remedial action goals for each environmental medium.

The objective of this FS is to develop a list of remedial alternatives that will protect human health and

the environment based on information developed in the remedial investigation, risk assessments, and

treatability study. This FS provides a detailed feasibility evaluation of containment and treatment

remedies against seven of the nine remedy selection criteria provided in the National ContingencyPlan,

40 CFR § 300.430 (overall protection of human health and the environment; compliance with ARARs;

long-term effectiveness and permanence; reduction of toxicity, mobility, or volume through treatment;

short-term effectiveness; implementability; and cost). USEPA will consider and address the two

modifying criteria, State and community acceptance of an alternative, when going through the decision-

making process.

Remedial action goals are developed for approximately 260,000 cubic yards of sludge, and

approximately 160,000 cubic yards of affected soil (Figure 3) that were estimated in the BHHRA and

BERA to present an unacceptable risk to human health and the environment. Since groundwater was

estimated to not present an unacceptable risk to human health and the environment, a risk-based

remedial action goal was not developed for groundwater. Various technologies suitable for
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containment and treatment of sludges and soils were assembled and reviewed.

Suitable technologies were combined into three containment-oriented and three treatment–oriented

alternatives for preliminary screening. With “no action” as the first alternative, the remedial

alternatives to be analyzed are summarized in Table E-2. The classification of an alternative as

“containment” does not imply that treatment of source materials is not occurring, but rather that the

alternative primarily relies on containment for effectiveness; mobility and toxicity reductions resulting

from material solidification are a secondary benefit of the alternative. Similarly, the classification of an

alternative as “treatment” does not imply that containment is not a component of the remedy.

After the alternatives are described, differences between the seven alternatives with respect to

effectiveness, implementability, and cost are identified. In addition to the No Action Alternative,

Alternative 2 (Engineered Containment of Unsolidified Sludges and RCRA Subtitle C Containment of

Soils), Alternative 3 (Engineered Containment of Solidified Sludges and RCRA Subtitle C

Containment of Soils), Alternative 4 (RCRA Subtitle C Containment of Solidified Sludges and

Untreated Soils), and Alternative 5 (Slurry Phase Bioremediation of Sludges and RCRA Subtitle C

Containment of Treated Sludges and Untreated Soils) are selected for detailed screening of alternatives.

Alternative 6 (Thermal Desorption and RCRA Subtitle C Containment of Treated Sludges and

Untreated Soils) is eliminated because the estimated incremental cost of approximately $25,000,000

over the cost of slurry-phase bioremediation is not supported by any increase in effectiveness or

implementability for the thermal desorption alternative. Alternative 7 (Off-Site Incineration) is

eliminated because the costs are grossly excessive for the effectiveness provided and for the time frame

for implementation due to limited incineration capacity.

Each of the five remaining alternatives are individually assessed against the nine NCP criteria, and a

comparative analysis of Alternatives 1 through 5 is conducted to evaluate the relative advantages and

disadvantages of the alternatives in relation to each of the specific criteria. Limited costs are associated

with Alternative 1 (No Action). Alternative 2 (Engineered Containment of Unsolidified Sludges and

RCRA Subtitle C Containment of Soils) is estimated to cost $31,200,000. Alternative 3 (Engineered

Containment of Solidified Sludges and RCRA Subtitle C Containment of Soils) is estimated to cost

$41,800,000. Alternative 4 (RCRA Subtitle C Containment of Solidified Sludges and Untreated Soils)

is estimated to cost $56,400,000. Alternative 5 (Slurry Phase Bioremediation of Sludges and RCRA

Subtitle C Containment of Treated Sludges and Untreated Soils) is estimated to cost $85,800,000.

Based upon the information presented in this report, and previous reports approved by the USEPA for

the MSC Superfund Site, Alternative 4 (RCRA Subtitle C Containment of Solidified Sludges and

Untreated Soils) will protect human health and the environment, meet ARARs, and provide the best

balance of long-term effectiveness, short-term effectiveness, implementability, and cost among the

alternatives analyzed.
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Table E-1 Summary of Remedial Investigation and Risk Assessment Results

Site

Area/Media
RI Conclusions BHHRA Conclusions BERA Conclusions Remedial Action Goals

Remedial

Alternative

Component

Sludge Primary sources of

contamination are the Earthen

Impoundment (the Sludge Pit

and the Oil Pit), the Unit 100

API Separator, sludge and oils

in the Unit 1200 API Separator,

and the above ground tanks.

Source material not

evaluated; overlying surface

water in Sludge Pit and soil

in Oil Pit estimated to present

a risk to human health

Source material not

evaluated; overlying soil

in Oil Pit estimated to

present a risk to

ecological receptors

1) Mitigate potential direct

contact/inhalation by nature

conservancy workers

2) Mitigate release to surface soils

and sediments above human and

ecological risk values

3) Mitigate migration to groundwater

4) Mitigate release to surface water

Solidification and

consolidation in

engineered

containment

Groundwater Groundwater does not meet

TCEQ criteria for potable

water; Impacted groundwater is

localized to a few areas within

the Site boundaries

Estimated not to present an

unacceptable risk to human

health

Not evaluated;

incomplete pathway

1) Mitigate migration to Site

boundaries in concentrations

exceeding Texas Class 3

groundwater protective

concentration levels

No Action with

Monitoring

Surface soils Impacted soil limited to

Laydown Area, Cemetery Area,

Tank 800 Area, and Oil Pit

Laydown Area, Cemetery

Area, and Oil Pit estimated

to present a risk to human

health

Laydown Area, Cemetery

Area, Tank 800 and Oil

Pit estimated to present a

risk to ecological

receptors

1) Mitigate ingestion/direct

contact/inhalation by nature

conservancy workers

2) Mitigate migration to groundwater

and surface water

3) Mitigate potential ingestion by

ecological receptors

4) Mitigate potential ingestion by

avian and mammalian receptors of

soil invertebrates, terrestrial plants,

and/or other prey that have

accumulated COPCs from the soil.

Consolidation in

engineered

containment area
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Table E-1 Summary of Remedial Investigation and Risk Assessment Results

Site

Area/Media
RI Conclusions BHHRA Conclusions BERA Conclusions Remedial Action Goals

Remedial

Alternative

Component

Subsurface

soils

Impacted subsurface soils

limited to Cemetery Area,

Maintenance Area-Pits,

Maintenance Area-900 and

Tank 800 Area

Cemetery Area and Tank

800 estimated to present a

risk to human health

Not evaluated;

incomplete pathway

1) Mitigate inhalation by nature

conservancy workers

Consolidation in

engineered

containment area

Freshwater

Pond

sediments and

surface water

Estimated not to present an

unacceptable risk to human

health

Estimated not to present

an unacceptable risk to

ecological receptors

None None

Drainage

Ditch

sediments and

surface water

Not Evaluated since contact

recreation not a complete

exposure pathway for the

recreational user

Estimated not to present

an unacceptable risk to

ecological receptors

None None

Marsh Area

sediments and

surface water

Estimated not to present an

unacceptable risk to human

health

Estimated not to present

an unacceptable risk to

ecological receptors

None None
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Table E-2 Remedial Alternatives

Alternative Designation Description

1 No Action Required by NCP

2 Engineered Containment

of Unsolidified Sludges

and RCRA Subtitle C

Containment of Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall,

groundwater gradient recovery system and enlarged perimeter berms

Consolidate sludges in Sludge Pit and construct a RCRA Subtitle C cap

supported by a solidified bridge cap

Consolidate affected soils and debris in RCRA Subtitle C equivalent cell

located above ground surface

No action (with monitoring) for groundwater

Institutional controls

3 Engineered Containment

of Solidified Sludges

and RCRA Subtitle C

Containment of Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall,

groundwater gradient recovery system and enlarged perimeter berms

Consolidate/solidify sludges in Sludge Pit and construct a RCRA Subtitle C

cap

Consolidate excess solidified sludge/affected soils/debris in a RCRA Subtitle C

equivalent cell located above ground surface

No action (with monitoring) for groundwater

Institutional controls

4 RCRA Subtitle C

Containment of

Solidified Sludges and

Untreated Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall and

enlarged perimeter berms

Solidify sludges and consolidate solidified sludges/affected soils/ debris in a

RCRA Subtitle C equivalent cell located above ground surface

No action (with monitoring) for groundwater

Institutional controls

5 Slurry Phase

Bioremediation of

Sludges and RCRA

Subtitle C Containment

of Treated Sludges and

Untreated Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall and

enlarged perimeter berms

Slurry-phase bioremediation of consolidated sludges within Sludge Pit

Consolidate solidified sludge residuals and affected soils in a RCRA Subtitle C

equivalent cell located above ground surface

No action (with monitoring) for groundwater

Institutional controls

6 Thermal Desorption and

RCRA Subtitle C

Containment of Treated

Sludges and Untreated

Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall and

enlarged perimeter berms

Solidification/excavation and thermal desorption of sludges

Consolidate treatment residuals and untreated soils/debris in a RCRA Subtitle

C equivalent cell located above ground surface

No action (with monitoring) for groundwater

Institutional controls
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Alternative Designation Description

7 Off-site Incineration Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall and

enlarged perimeter berms

Off-site incineration of solidified sludges and soils

Off-site disposal of tank materials and construction rubble

No action (with monitoring) for groundwater

Institutional controls
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1.0 INTRODUCTION

The Malone Service Company (MSC) Superfund Site was proposed for the National Priorities List

(NPL) on August 24, 2000, and was placed on the NPL on June 14, 2001. An Administrative Order on

Consent (the “Order”) for a Remedial Investigation/Feasibility Study (RI/FS) was issued by the United

States Environmental Protection Agency (USEPA) on September 29, 2003, to the Malone Cooperating

Parties (MCP). The MCP is composed of private companies who have committed to perform the

RI/FS. The USEPA has approved the following reports and work plans submitted by the MCP for the

site:

1. Preliminary Site Characterization Report (PSCR) (URS 2004a);

2. Preliminary Remedial Alternatives Evaluation Report (PRAER) (URS 2004b);

3. Storm Water Management Plan and Storm Water Operations and Maintenance Plan (URS

2005a, URS 2005b);

4. Remedial Investigation/Feasibility Study Work Plan (RI/FS Work Plan, URS 2005c);

5. Remedial Investigation Report (URS 2006a);

6. Screening Level Ecological Risk Assessment (SLERA) Report, which includes the Baseline

Ecological Risk Assessment (BERA) Problem Formulation and the BERA Work Plan (URS

2006b);

7. Baseline Human Health Risk Assessment (BHHRA) Report (URS 2007a);

8. Baseline Ecological Risk Assessment (BERA) Report (URS 2007b); and

9. Stabilization/Solidification Treatability Study Report (Shaw 2008).

The results of field and laboratory RI activities related to the waste media, groundwater, sediment, soils

and surface water media were presented in the RI Report (URS 2006a). The risks to human health and

the environment from the MSC Site were presented in the BHHRA, the SLERA, and the BERA (URS

2007a, URS 2006b, URS 2007b). The results of solidification treatability testing were presented in the

Additional Stabilization/Solidification Treatability Study Report (Shaw 2008).

1.1 Statement of Work

Included with the Order is a Statement of Work that describes the requirements for the FeasibilityStudy

(FS). The MCP is required to prepare the FS in accordance with the “Guidance for Conducting

Remedial Investigations and FeasibilityStudies under CERCLA” (USEPA 1988). The objective of this

FS is to develop a list of remedial alternatives that would protect human health and the environment

based on information developed in the PSCR, the PRAER, the RI, the BHHRA, the BERA, and the

Treatability Study. This FS, continuing from the PRAER, provides a more detailed feasibility

evaluation of several remedies against the nine criteria provided in 40 CFR § 300.430 (overall
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protection of human health and the environment; compliance with applicable or relevant and

appropriate requirements [ARARs]; long-term effectiveness and permanence; reduction of toxicity,

mobility, or volume through treatment; short-term effectiveness; implementability; cost; State

acceptance; and community acceptance).

1.2 Report Structure

This Report consists of the following Sections:

 Section 1, Introduction - provides a statement of the purpose and organization of the report;

 Section 2, Site Background - summarizes information for the MSC Superfund Site that

influences the selection of remedial alternatives and integrates the RI results and risk

assessment results;

 Section 3, Identification and Screening of Technologies - presents the remedial action

objectives, the general response actions (including volume or area estimates), and the

identification and screening of technologies and process options;

 Section 4, Development and Screening of Alternatives - describes the rationale for the

combination of technologies/media into alternatives, and evaluates the alternatives against

the three screening criteria: effectiveness, implementability, and cost;

 Section 5, Detailed Analysis of Alternatives - describes the rationale for the combination of

technologies/media into alternatives, includes the evaluation of individual alternatives

against the nine CERCLA remedyevaluation criteria, and includes the comparative analysis

of alternatives using the evaluation criteria; and

 Section 6, References - lists the data sources used to compile this Report.
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2.0 BACKGROUND

This section of the Report provides the MSC Superfund Site description, Site history, the nature and

extent of contamination, contaminant fate and transport, and the risk assessment results. Information is

summarized from the PSCR (URS 2004a), the RI Report (URS 2006a), the BHHRA (URS 2007a), the

BERA (URS 2007b), and the Treatability Study (Shaw 2008).

The Site was divided into investigation units consisting of groundwater, the Laydown Area, the

Cemetery Area, portions of the Site designated as Unused Area 1 (which includes the soils west of the

Earthen Impoundment), portions of the Site designated as Unused Area 2 (which includes the Unit

1200 Separator and the WDW-138 injection well), the Borrow Area, the Laboratory/Office Area, the

Unit 100 API Separator, the Maintenance Area (which includes the Unit 300 tanks, the Unit 400 tanks,

the Unit 700 tanks, the WDW-73 injection well, and the Unit 900 Distillation Area), Unit 800 tanks,

and the Earthen Impoundment (including the overlying surface water on the Sludge Pit and the soil

cover on the Oil Pit). Surface water features at the MSC Superfund Site include the drainage ditches,

the Freshwater Pond, and the Marsh Area between the levee and Swan Lake.

The results for these investigation units were discussed in the RI Report. With some modifications,

investigation units were designated as Exposure Areas for the BHHRA and BERA. The BHHRA

analyzed risks to human health for potential future industrial workers, future construction workers, and

recreational bird watchers to chemicals of potential concern (COPCs) identified in the RI. The BERA

analyzed risks to ecological receptors, including plants, invertebrates, birds, and mammals, for

ecological COPCs.

2.1 Site Location

The MSC Superfund Site is located on Campbell Bayou Road in Texas City, Galveston County, Texas,

approximately 1.6 miles east-southeast of the intersection of Loop 197 and State Highway3 (Figure 1).

Galveston County is one of ten counties included in the Houston–Sugar Land–Baytown metropolitan

statistical area (MSA). The MSC Superfund Site is bordered to the east by Galveston Bay and to the

northeast by Swan Lake, which is an embayment of Galveston Bay. The closed Solutia South 20 Site

borders the site on the southwest. The land directly north and west (approximately200 acres) is owned

by Gulf Coast Waste Disposal Authority (GCWDA). Undeveloped marsh and wetlands owned by

Scenic Galveston, a non-profit land trust and conservation organization, border the southern portions of

the MSC Superfund Site. Scenic Galveston controls access to the MSC Superfund Site through an

easement granted to the MCP. Northwest of the MSC Superfund Site is a closed Texas City landfill.

2.2 Site History

As described in the Site Screening Inspection Report (TNRCC 1998), MSC began operating the site in

1964 as a reclamation plant for waste oils and chemicals. Six storage and disposal pits, reclaiming

tanks, and a burning pit were authorized by Permit No. 01049. The facility was permitted to dispose of
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liquid hazardous and non-hazardous waste by means of deep well injection under Injection Well Permit

Nos. WDW-73 and WDW-138. Injection Permit No. WDW-73 was issued in 1970 and Injection

Permit No. WDW-138 was issued in 1977. The MSC facility was permitted as a commercial storage,

processing, and disposal facility authorized to store and process industrial solid waste under Texas

Commission on Environmental Quality (TCEQ) Hazardous Waste (HW) Permit No. HW-50003 issued

on September 14, 1984. The permit authorized the receipt of Class 1 and Class 2 industrial solid waste

with the exception of wastes containing polychlorinated biphenyls (PCBs), explosives, and radioactive

or nuclear waste material. The permit authorized the discharge of storm water runoff.

MSC received a variety of waste products from surrounding industries, including acids and caustics;

contaminated residues and solvents; gasoline and crude oil tank bottoms; contaminated earth and water

from chemical spill cleanups; general industrial plant wastes; phenolic tars; and waste oils (TNRCC

1998). The liquids injected into the two deep wells included wastewater submitted to the facility for

disposal, storm water from the Sludge Pit, the Oil Pit, and the separators, and decontamination water

collected in the separators. During MSC operations, waste materials accumulated in the Earthen

Impoundment, API separators, and tanks. After the plant was closed, MSC left two underground

injection wells, roll-off bins, chemicals within the facility laboratory, and metal drums inside small

buildings on the Site. Figure 2 provides an aerial photograph of the current site features.

The State of Texas filed suit against MSC alleging improper waste disposal and waste permit

violations. Based upon a jury finding that MSC seriously violated its permits, judgment was entered

against MSC on August 14, 1989 and became final in 1993. In 1995, the TCEQ filed an application for

revocation of MSC's hazardous waste storage and injection well permits. After a hearing, requested by

MSC, the permits were revoked on May 6, 1997. In January 1996, prior to the final Order revoking the

permits, all waste shipments to the Site ceased (TNRCC 1998).

In July 1998, the TNRCC and the State of Texas Office of the Attorney General filed for involuntary

Chapter 7 bankruptcy for MSC. Subsequently, the propertywas auctioned in Federal BankruptcyCourt

and was awarded to Southeast Texas Environmental LLC in September 1999. The MSC Superfund

Site was proposed for placement on the NPL on August 24, 2000. The Final NPL Listing was effective

on July 16, 2001. The MSC Superfund Site was subsequently acquired by Regor Properties in

December 2001. In November 2007, the MCP reached a court-approved settlement agreement with

Southeast Texas Environmental LLC and Regor Properties. The court-approved settlement enables the

MCP to impose on the property an institutional control prohibiting residential, commercial and

industrial development. The settlement further requires that the land eventuallybe transferred to Scenic

Galveston or a similar environmental non-profit organization or, if such a transfer cannot be completed,

requires that the land be used in the future only to complete the response action and for purposes not

inconsistent with final use as a natural preservation or conservation area.
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2.3 Adjacent Land Use

The land surrounding the facility, from Interstate 45 north to Texas City is zoned for heavy industry

(Texas City 2006). The facility is approximately two miles south of the Texas City Industrial Complex,

which includes several oil refineries, oil tank farms, chemical plants, loading docks, shipyards,

municipal and hazardous waste landfills. The GCWDA provides landfill disposal of non-hazardous

wastes to area industrial facilities. GCWDA has one active industrial well on-site; the well is screened

from 260 to 280 feet. Water from this well is not used for drinking water, but the well is connected to a

shower and sink in a bathroom (Eckenrod 2005). The former Texas City Municipal Landfill is located

northwest of the MSC Superfund Site. The closed Solutia South 20 site is directlyadjacent to the MSC

Superfund Site to the southeast. Two federal Superfund Sites, the Tex-Tin Superfund Site and the

MOTCO Superfund Site (approximately 1 mile south), are located in the vicinity of the MSC

Superfund Site.

Scenic Galveston, Inc., a nature conservancy, owns the remaining 1,500-acre property surrounding

GCWDA and the MSC Superfund Site.

Residential centers near the Site include Bayou Vista, Texas City, and Tiki Island, Texas. The nearest

residential center to the MSC Superfund Site is Bayou Vista, approximately 1.5 miles to the southwest

across Interstate 45 along State Highway 6. A residential section of Texas City is approximately four

miles north of the MSC Superfund Site. No public water supply or domestic drinking water wells were

identified within a one-mile radius of the MSC Superfund Site.

2.4 Topography

The topography of the land on which the facility has been constructed is generally flat with the

exception of man-made structures. The Virginia Point 7.5 minute, topographic quadrangle map shows

the land surface averaging about 5 feet above mean sea level (msl). The waste management facilities

constructed inside the flood protection levee are at elevations ranging from approximately 5 to 8 feet

above msl (USGS 1994). A flood protection levee completely surrounds the MSC Superfund Site (and

the waste management units), with an average crest elevation of 18 feet above msl, and with an average

elevation of approximately 9 feet above msl around the undeveloped area in the northeast corner of the

MSC Superfund Site (TNRCC 1998). The Federal Emergency Management Agency (FEMA) Flood

Rate Insurance Map for Texas City, Texas shows the area south of Texas City and east of Highway

Loop 197 located within the 100-year flood plain (FEMA 2004). The flood plain elevation is

approximately 13 feet referenced to the National Geodetic Vertical Datum of 1929.

2.5 Ecological Setting

The MSC Superfund Site is located adjacent to the south shore of Swan Lake and the western shore of

Galveston Bay (Figure 1). Swan Lake and Galveston Bay are part of the Galveston BaySystem. These

water bodies are geographically naturally separated by a series of small shell islands, but are connected
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through Campbell Bayou. Swan Lake and the western shore of Lower Galveston Bay are separated by

a series of north-south trending islands (now supplemented with intermittent rock jetties as part of the

Tex-Tin Superfund Site Operable Unit 4 Remedy) that are contiguous and connected through Campbell

Bayou. Swan Lake is approximately one mile wide and one and a quarter mile long (approximately2.4

square miles). The southern shores of Swan Lake and the shell islands are tidally influenced wetlands

and marshes.

2.5.1 Marsh

Marsh areas are located directly adjacent to the MSC Superfund Site on the east and northeast,

extending to the shore of Swan Lake and Galveston Bay and to the south. Approximately 1.61 miles

(8500 feet) of wetlands frontage is adjacent to the MSC Superfund Site (TNRCC 1998). Wetlands are

also identified along the shell islands between Swan Lake and Galveston Bay. These areas follow the

shoreline of Swan Lake and southeast and south along the shoreline of Galveston Bay to Virginia Point.

The MSC Superfund Site area and areas adjacent to the site to the north, west and south are shown as

being primarily uplands (USDOI 1992). The Marsh Area as well as Swan Lake is restricted (closed) to

the taking of shellfish by Texas Department of State Health Services Order No. MR-1207 (TDSHS

2007).

2.5.2 Swan Lake

The depth of Swan Lake ranges to approximately three feet (NOAA 2004b) and the substrate consists

of varying depths of semi-consolidated, fine-grained organic mud overlying a firm clay substrate

(USEPA 1998a). The prevailing water movement through Swan Lake is from the south to the north

(Park 1995), which is supported by the distribution of metals concentrations discussed in the reports for

the Tex-Tin Superfund Site (Park 1995; USEPA 1998a).

2.5.3 Galveston Bay System

Lower Galveston Bay is designated as Texas Water Quality Segment 2439 of the Texas Bays and

Estuaries (TNRCC 2000). Designated water uses for the Lower Galveston Bay segment include

aquatic life use, contact recreation use, general use, fish consumption use, and restricted oyster waters

use (TNRCC 2000). The Galveston Bay system constitutes the seventh largest estuary in the United

States and is designated as a National Estuary as part of the National Estuary Program (GBNEP 1992).

Galveston Bay is a highly productive nursery for oysters, bay shrimp, and sport fish. From 1994

through 1998, approximately 13 million pounds of seafood were commercially harvested from

Galveston Bay (Robinson et.al. 2000). Galveston Bay provides habitat for brown shrimp (Penaeus

aztecus), a species economically important to the region.

A Total Maximum Daily Load (TMDL) assessment for bacteria is underway for Segment 2439 with a

projected completion date of 2008 (TCEQ 2007; TCEQ 2008). There are six (6) domestic and sixteen

(16) industrial outfalls permitted for wastewater discharge into Segment 2439 (TNRCC 1998). There
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are no known or suspected surface water drinking intakes located in the Lower Galveston Baysegment.

2.5.4 Wildlife

Shorebird, songbird, waterfowl, and raptors are known to migrate, winter, and breed along the Texas

Coast. In 2000, the Texas Parks and Wildlife Department (TPWD) completed the Great Texas Coastal

Birding Trail that stretches from the Louisiana border, through the Houston and Beaumont coastal

areas, and down to the southern tip of Texas along the border with Mexico (TPWD 2008). The Texas

Colonial Waterbird Society has designated the shell islands as the Swan Lake Bird Rookery that serves

as a breeding ground for numerous species. Federal and state endangered Pelecanus occidentalis

(Brown Pelican) G4 S3B, federal and state endangered/threatened Falco peregrinus (Peregrine Falcon)

G4 S3, federal and state threatened Charadrius melodus (Piping Plover) G3 S2, and state threatened

Egretta rufescens (Reddish Egret) G4 S4B have been identified along the Texas Coast (TNRCC 1998).

Within a 4-mile radius of the MSC Superfund Site, at least one Migratory Songbird Stopover Fallout

site (Moody Ranch) has been identified. Fourteen bird rookeries have been identified within a 4-mile

radius of the site.

2.6 Meteorology

The MSC Superfund Site is located in the warm, moist Texas Coastal Zone. Temperatures range from

a January average minimum of 43F to a summer average maximum of 94F. Between 1931 and 1960,

the average annual air temperature in the Houston-Galveston area was about 70F (NOAA 2004a). The

prevailing winds, from the southeast, blow from the MSC Superfund Site towards the Texas City

Industrial Complex.

Annual rainfall near the MSC Superfund Site ranged from 35 to 74 inches from 1964 to 2002, with an

average annual rainfall of 50.6 inches. Annual lake surface evaporation ranged from 38 to 58 inches in

the same period, with an average annual evaporation rate of 48 inches. Since 1964, several major

tropical storms and hurricanes have passed through or near the Galveston-Houston area. Since 1957,

only one hurricane (Hurricane Carla in 1961) that made landfall on the Texas Coast had a storm surge

(22 feet) that would have exceeded the height of the flood protection levee surrounding the MSC

Superfund Site.

E&E conducted a flooding potential evaluation for the MSC Superfund Site using elevation survey

data, historical storm total rainfall extreme values and rainfall runoff estimates (E&E 1999). E&E

concluded that a maximum storm surge and associated high winds comparable to those observed during

Hurricane Carla in 1961 could result in breaching of the flood protection levee and inundation of the

MSC Superfund Site. Predicted flood volume estimates based upon rainfall amounts comparable to

known storm events demonstrate that a 10-inch rainfall event would inundate most of the western and

southern parts of the MSC Superfund Site. A rainfall event comparable to the maximum 24-hour

rainfall in United States’ history of 43 inches observed at Alvin, Texas would inundate the entire MSC
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Superfund Site within the flood protection levee.

2.7 Soils

The MSC facility is located within soils of the Ijam-Urban land complex, which consists of nearly

level, poorly drained, moderately saline, clayey soil with a clayey subsoil and Urban Land. Typically,

these soils have a surface layer that is calcareous, dark grayish brown clay about 12 inches thick. The

upper part of the underlying material, to a depth of 40 inches, is dark gray clay. The lower part, to a

depth of 60 inches, is gray clay. The soil is moderately saline and moderately alkaline throughout. The

Urban Land consists of soils that have been altered or obscured by buildings, sidewalks, parking lots

and wharves. The soils in this complex are very slowly permeable; surface runoff is very slow.

2.8 Site Geology

The RI refined the geologic model postulated in previous investigations (URS 2006a). The site geology

is dominated by the main distributary paleochannel and the secondary distributary paleochannel, the

potentially transmissive zones outside the paleochannel, and the subsurface clay.

The most prominent geologic feature is the buried main distributary paleochannel that crosses beneath

the site from the northwest to the southeast. The boundaries of the paleochannel were refined using

cone penetrometer testing (CPT) and soil boring data collected during the RI. The top of the

paleochannel is generally found at depths ranging from about 8 to 12 feet below ground surface (bgs).

The base of the paleochannel is generally found at depths ranging from about 30 to 35 feet bgs, on top

of stiff, reddish brown clay. The paleochannel deposit typically consists of about 1 to 5 feet of sandy

clay, underlain by about 15 to 22 feet of rather uniform, tan to light gray or orange brown silty sand.

Thin sandy clay or silty sand seams are common in the lower part of the channel. The clay unit

underlying the paleochannel is classified as CH (inorganic clays of high plasticity) with a coefficient of

permeability of 1.5 x 10-7 cm/sec.

Outside the paleochannel to a depth of about 50 feet bgs, the subsurface lithology generally can be

divided into eight lithologic units:

 Surficial sandy, silty and clayey sediments or interbeds to a depth of 1 to 2.5 feet bgs;

 Light gray silty clay 10-12 feet thick;

 Interbedded silty clay, silty and clayey to silty sand (-10 zone);

 Stiff red-brown clay 8-15 feet thick which is classified as CH (inorganic clays of high

plasticity) with a coefficient of permeability of 2.6 x 10-7 cm/sec;

 Interbedded silty clays and clayey silts with occasional clayey and silty sand layers (-20 zone);

 Stiff red brown clay with few thin silt seams or silty clay layers four to nine feet thick; and
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 Soft olive tan or orange brown silty clay grading into interbedded silty clay and clay to sandy

silt layers (-40 zone).

Below 50 feet bgs, CPT logs show a thick clay unit to a depth of at least 80 feet bgs.

2.9 Site Hydrogeology

The dominant hydrogeologic unit beneath the MSC Superfund Site is the paleochannel that enters the

MSC Superfund Site from the GCWDA facility in the northwest and forms a wide arch across the site

(URS 2006a). The paleochannel is part of the Chicot Aquifer. The paleochannel has an approximate

width of about 650 feet where it enters the MSC Superfund Site from the west. The maximum width of

the main channel is about 700 to 725 feet where it crosses beneath the Freshwater Pond and the Earthen

Impoundment, and a width of only about 400 feet where it exits the site to the southeast at the closed

Solutia South 20 Site.

A secondary distributary channel bifurcates from the main channel in the area between the Freshwater

Pond and the Earthen Impoundment. The distributary channel has a minimum width of about 125 feet

where it bifurcates from the main channel, and an apparent maximum width of about 400 feet adjacent

to the Marsh Area near monitoring wells MW-27 and MW-28.

As discussed above, three additional transmissive or potentially transmissive interbedded zones have

also been identified outside the paleochannel. The zones, identified as the –10 zone, -20 zone, and –40

zone (based on the relative depths below msl) generally consist of interbedded silty clay, silty and

clayey to silty sand layers.

Groundwater was encountered between 8 to 16 feet bgs during the installation of monitoring wells

during the 2005 RI field activities. Since the groundwater in the paleochannel is under confined

conditions, groundwater rises in wells to between 2.5 to 10.5 feet bgs. Potentiometric surface maps

generated from groundwater data collected in August 2005, January 2006, and April 2006 show a

consistent potentiometric high in the main channel that directs groundwater flow radially to the west

towards GCWDA, to the southeast towards the closed Solutia South 20 Site and through the secondary

distributary channel to the east and northeast of the Site.

2.10 Remedial Investigation and Risk Assessments Summary

This section summarizes the key findings of the RI and risk assessments that influence the selection of

remedial alternatives for the MSC Superfund Site. Figure 3 depicts the soil and sludge areas estimated

to require remediation based on the RI and risk assessment results.

2.10.1 Investigation and Exposure Areas

Groundwater at the MSC Superfund Site was evaluated site-wide. The applicable groundwater

classification for the Site, using Total Dissolved Solids (TDS) concentrations in the monitoring wells, is
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Class 3. Class 3 groundwater resources are not considered usable as drinking water and are not subject

to drinking water criteria. Because the groundwater was not usable as drinking water, the potential risk

was evaluated in the BHHRA based on inhalation of volatile emissions from impacted groundwater.

The primary locations of residual waste materials at the MSC Superfund Site are the Earthen

Impoundment (the Sludge Pit and the Oil Pit), the Unit 100 API Separator, the Unit 1200 API

Separator, and the above ground storage tanks (ASTs). The operating areas at the site included the

Earthen Impoundment (the Sludge Pit and the Oil Pit), the Unit 100 API Separator, the Unit 1200

Separator, the WDW-138 injection well, the WDW-73 injection well, the Unit 900 Distillation Area,

and the Unit 300, Unit 400, Unit 700, and Unit 800 tanks. Non-operating areas at the site include the

surface water features, the drainage ditch system, the Cemetery Area, and the Laydown Area. In

addition, other portions of the site, designated as Unused Area 1, Unused Area 2, and the Borrow Area

for the purposes of the RI, are included in the non-operating areas. Surface water features at the MSC

Superfund Site include the drainage ditches, the Freshwater Pond, and the Marsh Area between the

levee and Swan Lake.

The Laydown Area is located in the northern part of the MSC Superfund Site, between the Freshwater

Pond Area and the hurricane levee adjacent to Swan Lake (Figure 2). MSC used the area for storage of

miscellaneous equipment, debris and concrete rubble which remain on-site.

The Campbell Bayou Cemetery is located on the property, between Unit 900 and the Oil Pit (Figure 2).

The Campbell’s and other residents of Campbell’s Bayou are reportedly buried in the Campbell Bayou

Cemetery. There is no visual evidence of waste disposal or waste storage activities in the Cemetery

Area, but the area does contain debris and rubble.

Unused Area 1 is located between the Freshwater Pond and the hurricane levee adjacent to the closed

Solutia South 20 Site (Figure 2). There is no evidence that wastes were disposed or stored in Unused

Area 1. The Earthen Impoundment soils area is located southeast of the bermed Sludge Pit (Figure 2).

Unused Area 1 and the Earthen Impoundment soils areas were combined for the risk assessments

because soil COPC concentrations were similar and land usage by current and future receptors would

be similar.

Unused Area 2 is located between the operating areas, the Borrow Area and the closed Solutia South 20

Site (Figure 2). Unused Area 2 includes the Unit 1200 Separator and the WDW-138 injection well.

Most of the waste that entered the plant was treated in the Unit 100 API separator; the Unit 1200 API

separator served as a backup. The Unit 1200 API Separator is currently operated as a settlement basin

for the storm water management program (URS 2005a; URS 2005b). Injection Well WDW-138 is

located in the northeast corner of the plant process area and was part of the Unit 1100 waste disposal

area. Wastewater is injected for disposal into the Miocene sands at a subsurface interval between 3800

and 5300 feet. WDW-138 has passed the most recent mechanical integrity tests (Sandia 2007). The

well is currently operated to manage site storm water under a TCEQ and USEPA approved Storm
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Water Management Plan and Operations and Maintenance Plan (URS 2005a, URS 2005b). One 2200-

gallon concrete-lined sump is located in Unit 1100 adjacent to WDW-138.

The Borrow Area is located south of the main operating area and is separated from the main facility by

an interior hurricane levee (Figure 2). The Borrow Area is undeveloped and there is no information

demonstrating that the area has ever been used for handling or storage of waste.

An office building containing a garage and laboratory are located near the entrance to the Site. Across

from the laboratory is the weigh room. One septic tank is located adjacent to the office on the west side

and three laboratory waste holding tanks were located on the west side of the laboratory. The Unit 100

API separator is an in-ground, concrete unit consisting of four separate basins. The Unit 100 API

separator is located above the main distributary paleochannel that crosses beneath the MSC Superfund

Site.

The Maintenance Area is the location of several former pits, and includes the Unit 300 tanks, the Unit

400 tanks, the Unit 700 tanks, the WDW-73 injection well, and the Unit 900 distillation equipment.

The area encompassing the oil/water pits and the Unit 300 tanks was investigated in the RI as part of

the Maintenance Area and was evaluated in the BHHRA and BERA as part of the Maintenance Area –

Pits exposure area. The location of one of the oil/water pits appears to be under the paved area behind

the shop and north of the Sludge Pit and two pits were located in the current Tank 300 area. The other

two pits were located in a cleared area north of the Tank 300 area and east of the 400 series tanks. The

Unit 300 Tank Farm originally contained 46 tanks. Tanks 301 – 336 (36 tanks) were used to

store/blend reclaimed oil. These tanks are within the same secondaryconcrete containment berm. Two

tanks (Tanks 337 and 339) were used as final product storage for reclaimed oil. These tanks are within

the same secondary earthen containment berm.

The area encompassing the maintenance shop, the Unit 400 tanks, WDW-73, and the Unit 700 tanks

was investigated in the RI as part of the Maintenance Area and was evaluated in the BHHRA and

BERA as part of the Maintenance Area – Warehouse exposure area. A maintenance shop is located in

the central part of the operating area. One septic tank is located on the south side (back) of the shop.

Included in this area is a small office located in the area of the Unit 700 tanks. The Backwash Pit was

located approximately 100 feet south of the Unit 700 area and directly east of the Oil Pit. In 1982 (or

later), MSC excavated the Former Backwash Pit until the natural clay was visible. No confirmatory

sampling was performed. Excavated soils were reportedly placed in the Sludge Pit and the Backwash

Pit was backfilled and returned to the original surface grade. Based on the description of the location in

USEPA documents, an approximate location of the Backwash Pit is shown in Figure 2. A non-potable

water well is located in Unit 700. The well is screened below the shallow groundwater zone at 185-198

feet. According to available information, this well was not used as a drinking water source during

facility operations and is currently not used for drinking water or equipment cleaning. The Unit 400

Tank Farm contained six tanks (Tanks 401 – 406) that were used to blend reclaimed oils. Only Tanks
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405 and 406 remain at the site and are within a common secondary concrete containment berm.

Injection well WDW-73 is part of the Unit 700 area. Preliminary non-destructive evaluations of the

injection well in 1999 documented communication between the annulus and injection tubing fluids,

indicating the presence of a tubing leak (E&E 1999). Five storage tanks were associated with the unit.

Tanks 704, 705, 709 and 710 were located within a curbed concrete pad that drains into the Unit 700

sump. Tank 700 was located approximately 100 feet south of the Unit 700 pad.

This area encompassing the distillation unit (Unit 900) was investigated in the RI as part of the

Maintenance Area and evaluated in the BHHRA and BERA as the Maintenance Area – 900 exposure

area. The distillation unit (Unit 900) was constructed in 1978 to treat incoming oil wastes by

distillation. The unit was reportedly only used once, in 1985, when crude oil was distilled into light

(naphtha and kerosene) and heavy fractions. The unit consists of two distillation columns, one boiler,

and thirteen tanks (901 – 913). Two buildings are located between Unit 700 and Unit 900. Two septic

systems are also located in Unit 900 (one behind the building labeled restroom and one behind the

building labeled lunchroom (former laboratory septic tank)).

The Unit 800 tank farm consists of five ASTs (Tank 801; Tank 803 to Tank 806) and six bermed areas.

Each tank is contained within its own secondary earthen containment berm. The tanks were used to

store and blend reclaimed fuel oil.

During early operations, MSC placed incoming wastes into two earthen, unlined pits, the “Sludge Pit”

and the “Oil Pit”, which comprise the Earthen Impoundment. MSC created the Earthen Impoundment

by excavating into the sand of the main distributary paleochannel beneath the MSC Superfund Site.

MSC began closure of the impoundment by placing a synthetic cover/liner and sand in one portion of

the impoundment and installing a leachate collection system around the perimeter of the impoundment.

The Sludge Pit is covered with a layer of water. The Oil Pit portion of the Earthen Impoundment was

capped with soil. The cap has suffered severe subsidence with ponding of surface water, including

releases of black oily substances onto the soil cap.

The drainage ditch system throughout the facility discharged into the Freshwater Pond located on the

west side of the MSC Superfund Site (Figure 2). The drainage system collected storm water and any

spills that escaped the containment areas in the plant process areas. Two storm water discharge sumps

are located on the northern side of the facility. Currently, the plates in the discharge sumps are closed

to prevent storm water runoff from the site to the Marsh Area. Storm water discharge from the sumps

is currently managed under a TCEQ- and USEPA-approved Storm Water Management Plan (URS

2005a). Water in the drainage ditches is sampled prior to discharge to the Marsh Area as specified in

the Storm Water Management Plan.

The Freshwater Pond contains an undetermined number of species of fish. Numerous waterfowl

(mostly seasonal) and an alligator have been observed in the pond. Visual observations demonstrate

the discharge/runoff from on-site drainage ditches is currently channeled to the Freshwater Pond and
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the Laydown area. Standing water from the Laydown Area drains through the drainage swale into the

Freshwater Pond.

As discussed previously, approximately 1.61 miles (8500 feet) of wetlands frontage is adjacent to the

MSC Superfund Site (TNRCC 1998). This area was investigated in the RI as the Marsh Area.

2.10.2 Remedial Investigation Summary

During the RI, sludge samples were collected from the Sludge Pit and the Unit 100 API Separator for

waste characterization. Surface water samples were collected from the Sludge Pit and surface soil

samples were collected from the Oil Pit portions of the Earthen Impoundment. Surface and subsurface

soil samples were collected from terrestrial exposure area and groundwater samples were collected

from monitoring wells. In addition, surface water and sediment samples were collected from the

aquatic exposure areas, the drainage ditches, the Freshwater Pond, and the Marsh Area (URS 2006a).

Sediment and tissue samples were collected from each aquatic exposure area and reference area during

the BERA investigation (URS 2007b).

The key findings of the RI are summarized below (URS 2006a). The groundwater analytical data

demonstrate that:

 shallow groundwater beneath the site does not meet TCEQ criteria for potable water;

 impacted groundwater is contained within the site boundaries;

 impacted groundwater is limited to four areas (Cemetery Area, Maintenance Area – Pits,

Maintenance Area – 900, and around the Earthen Impoundment) within the site;

 potential COPCs have not migrated laterally from the impacted paleochannel locations into the

interbedded potentially transmissive beds of the –10 and –20 zones adjacent to and contiguous

with the paleochannel; and

 current analyte concentrations are similar to or lower than historical analyte concentrations.

The analytical data from the surface and subsurface soils investigation demonstrate that impacted soil

media are limited to six investigation areas of the site:

1. surface soils in the Laydown Area;

2. surface and subsurface soils in the Cemetery Area in an area that includes CASS05 and

CASS12 through CASS14;

3. subsurface soils in the Maintenance Area where aerial photographs demonstrate the former

presence of pits;

4. subsurface soils in the Maintenance Area - 900 at MASS17;

5. surface and subsurface soils in the Tank 800 secondary containments; and

014235



Feasibility Study Report Malone Service Company Superfund Site

Remedial Investigation and Feasibility Study June 2008

Project No. 811102 2-12

6. surface soils on the Oil Pit.

The analytical data from the RI sediment investigation demonstrate that sediment COPC concentrations

in the drainage ditch sediments, the Freshwater Pond sediments, and the Marsh Area sediments

warranted additional investigation in a BERA. Sediment data demonstrated relationships that

correspond to drainage patterns at the MSC Superfund Site. The sample results from the Laydown

Area and the Freshwater Pond and their spatial distribution clearly show that impacts to the Freshwater

Pond sediments are caused by sediment transport from the Laydown Area. Concentrations of some

COPCs in the Marsh Area are highest in the discharge channel downstream from the storm water

discharge point and decrease into the outer area of the Marsh.

Groundwater, sediment, surface water, surface soil, and subsurface soil data obtained during the RI

investigation were incorporated into the BHHRA. Surface soil and surface water data from the RI

investigation and sediment, toxicity, and tissue data from the BERA investigation were incorporated

into the BERA.

USEPA approved the final RI report on June 14, 2006.

2.11 Baseline Human Health Risk Assessment Summary

The BHHRA (URS 2007a) utilized the maximum concentration detected in each Exposure Area and

conservative exposure and toxicity assessment parameters to produce a protective risk characterization

for a future on-site industrial worker, a future on-site construction worker, a future on-site recreational

bird watcher, and a current off-site recreational bird watcher. As discussed in the UncertaintyAnalysis

in the BHHRA, the cumulative effects of the assumptions used in the process likely resulted in

overestimates of risk for the MSC Superfund Site. The BHRRA determined that an Exposure Area was

not likely to warrant remedial action based on potential unacceptable risk to human health if the

estimated cumulative excess cancer risk level is within or below USEPA’s acceptable risk range of 10-4

(one in ten thousand) to 10-6 (one in one million) (40 CFR 300.430(e)(2)(i)(A)(2)). For

noncarcinogens, target endpoint hazard indices (HI) that are one or less indicate there is little likelihood

of an adverse effect (40 CFR 300.430(e)(2)(i)(A)(1)).

Using the above methodology, the BHHRA estimated that the following Exposure Areas do not present

a potential unacceptable risk to human health:

 Groundwater Exposure Area (site-wide);

 Laydown Exposure Area subsurface soils;

 Unused Area 1 Exposure Area;

 Unused Area 2 Exposure Area;

 Borrow Area Exposure Area;
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 Laboratory/Office Exposure Area;

 Maintenance Area – Warehouse Exposure Area;

 Maintenance Area – Unit 900 Exposure Area;

 Tank 800 Exposure Area surface soils;

 Freshwater Pond Exposure Area; and

 Marsh Exposure Area.

The BHHRA estimated that the following Exposure Areas present a potential unacceptable risk to

human health, though only for the assumed on-site industrial worker and the on-site construction

worker:

 Earthen Impoundment (Oil Pit) surface soil;

 Earthen Impoundment (Sludge Pit) surface water;

 Laydown Exposure Area surface soils;

 Cemetery Exposure Area surface and subsurface soils;

 Maintenance Area – Pits Exposure Area surface and subsurface soils; and

 Tank 800 Exposure Area subsurface soils.

As discussed in Section 2.2 (Site History), future use for the MSC Superfund Site will not involve

industrial, commercial, or residential development, which will be prohibited via institutional controls.

The following Exposure Areas are estimated to present a potential unacceptable risk to human health

for the future on-site recreational bird watcher:

 Earthen Impoundment (Oil Pit) surface soil;

 Earthen Impoundment (Sludge Pit) surface water;

 Laydown Exposure Area surface soils; and

 Cemetery Exposure Area subsurface soils.

USEPA approved the final BHHRA Report on May 21, 2007.

2.12 Baseline Ecological Risk Assessment Summary

The BERA (URS 2007b) utilized RI soils data and sediment, tissue, and toxicity data from the BERA

field investigation to evaluate risk to ecological receptors. The avian receptors selected to represent

terrestrial exposure were the red-winged blackbird, snowy egret, mourning dove, and barn owl. The

mammalian receptors selected to represent terrestrial exposure were the least shrew, deer mouse,

coyote, and raccoon. The avian receptors selected to represent aquatic exposure were the mallard duck,
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snowy egret, and spotted sandpiper. The mammalian receptors selected to represent aquatic exposure

were the marsh rice rat and the raccoon. Soil data were compared to soil invertebrate and plant toxicity

ecological benchmarks and evaluated to determine the impact of the COPCs in soil on soil invertebrate

and terrestrial plant communities. Hazard quotients (HQs) were developed to determine if terrestrial

avian and mammalian receptors are potentially at risk as a result of the presence of COPCs in soil at the

terrestrial ecological exposure areas. Sediment and tissue samples were collected in the BERA field

investigation from Site aquatic areas and from a reference salt marsh in Gangs Bayou along the north

shore of Galveston Island and a reference freshwater pond located in Galveston Island State Park. HQs

were also developed to determine if aquatic avian and mammalian receptors are potentially at risk as a

result of the presence of COPCs in sediments at the aquatic ecological exposure areas

The BERA identified the following areas as terrestrial Exposure Areas:

 Laydown Area;

 Cemetery Area;

 Unused Area 1 combined with the operating area designated as Earthen

Impoundment Soils (soils outside bermed pits);

 Unused Area 2 combined with the WDW-138 (injection well) Area and the Unit

1200 API separator operating areas;

 Borrow Area;

 Laboratory/Office Area combined with the Unit 100 API separator;

 Maintenance Area divided into three Exposure Areas (Pits, Warehouse, and 900);

 Tank 800 Area; and

 Soils overlying the Oil Pit portion of the Earthen Impoundment.

The BERA identified the following areas as aquatic Exposure Areas:

 Drainage Ditches;

 Freshwater Pond; and

 Marsh Area between the levee and Swan Lake.

The Exposure Areas and sample locations in each Exposure Area are presented in Figure 2.

Multiple lines of evidence, including (1) field observations, (2) number of COPCs, (3) number of

Lowest Observed Adverse Effect Level Hazard Quotients (LOAEL-HQs) exceeding one, (4) area use

factors (AUFs), (5) bioavailability, (6) the comparability of background LOAEL-HQs to exposure area

LOAEL-HQs, and (7) an evaluation of the site risk (i.e., an assessment of Exposure Areas post

remedial action), were used to interpret the risk from the terrestrial assessment. LOAEL-based HQs are

applicable because there are no protected terrestrial species associated with the MSC Superfund Site.
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The Borrow Area was chosen to represent the background concentrations of polycyclic aromatic

hydrocarbons (PAHs) and polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans

(PCDDs/PCDFs) at the MSC Superfund Site because of the lack of site activities in that area. Based on

the multiple lines of evidence, the BERA recommended inclusion of the following soil exposure areas

in the Feasibility Study because of potentially unacceptable risk to terrestrial receptors:

 the Laydown Area;

 the Cemetery Area (a small portion);

 the Tank 800 Area; and

 the Oil Pit.

Multiple lines of evidence, including the comparability of background LOAEL-HQs to exposure area

LOAEL-HQs, AUFs, and uncertainty in toxicity reference values (TRVs), uptake factors, and

bioavailability, indicate the remaining terrestrial exposure areas do not warrant response action based

on ecological risk.

Multiple lines of evidence, including (1) toxicity testing of the sediment, (2) tissue analysis, (3) field

observations, (4) an evaluation of LOAEL-based HQs, (5) an evaluation of No Observed Adverse

Effect Level (NOAEL)-based HQs for protected species, (6) AUFs and bioavailability, and (7) a

comparison of risk from the reference areas were used to interpret risk from the aquatic areas. Based on

these lines of evidence, the three aquatic exposure areas, Drainage Area, Freshwater Pond, and Marsh

Area, do not warrant response action based on ecological risk. Ten-day sediment toxicity tests did not

indicate toxicity, as measured by survival and growth, from sediment exposure to the benthic

invertebrate community. Based on the toxicity tests, the sediments of these three areas are not

adversely affecting the benthic invertebrate community. The analysis of the invertebrate and fish tissue

did not indicate that COPCs are at concentrations that are impacting these communities. The trophic

analysis showed very little risk to the populations of birds and mammals that mayutilize these areas for

foraging. The protected species (white-faced ibis in the Drainage Area and Freshwater Pond; and

piping plover and reddish egret in the Marsh Area) show minor risk from the naturallyoccurring metals

and the low detections of 2,3,7,8-TCDD toxic equivalent (TEQ). Comparison of the risk from the

reference areas shows that the risk from the metals (e.g., aluminum, chromium, vanadium and zinc) is

largely contributed by naturally occurring background concentrations.

The Freshwater Pond provides a freshwater resource in an estuarine area. Destruction of the

Freshwater Pond would unnecessarily remove ecological services for a hypothetical risk that is not

supported by the multiple lines of evidence (viable aquatic habitat, lack of toxicity, low tissue burdens,

and low HQs). Destruction of the Marsh Area would unnecessarily remove ecological services for

foraging, nursery and nesting habitat based on a hypothetical risk that is not supported bymultiple lines

of evidence (viable aquatic habitat, lack of toxicity, low tissue burdens, and low HQs). The present risk

from the Marsh Area, although currently low, would be further reduced as the siltation from the Tex-
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Tin Operable Unit 4 remedial action deposits clean sediment into the Marsh Area.

USEPA approved the final BERA report on September 17, 2007.

2.13 Treatability Study Summary

The bench-scale Treatability Study (Shaw 2008) evaluated the chemical and physical characteristics of

solidified/stabilized sludge to determine optimal formulations that should produce a treated material

which is appropriate for placement in an on-site RCRA Subtitle C or D disposal cell at the lowest

anticipated reagent cost. Four tiers of formulations were tested; the formulations were various

combinations of reagents and each tier was designed in conjunction with USEPA.

The primary objective of the solidification/stabilization bench-scale Treatability Study was to develop

and verify treatment formulations for each of the waste types (Sludge Pit, Oil Pit, and API-100

separator sludges) to determine if the treated materials meet the requirements for disposal in either an

on-site RCRA Subtitle C or RCRA Subtitle D disposal cell. Secondary objectives of the treatability

study were to:

 Produce a treated material with no free liquids due to compaction or compression;

 Determine the physical (unconfined compressive strength (UCS), consolidation, and

permeability) properties of the solidified/stabilized material;

 Demonstrate the leachability characteristics, using the Synthetic Precipitation Leaching

Procedure (SPLP) of the solidified/stabilized material; and

 Determine how the physical and chemical properties of the solidified/stabilized material

may influence the final design of the on-site disposal cell.

The conclusions of the bench-scale Treatability Study were:

1. Based on observations of water/oil bleed during loading of UCS samples, all Tier 2, 3 and 4

formulations did not show evidence of free liquids due to compaction or compression.

2. Based on the UCS results for the verification testing, the following formulation should

develop 25 psi UCS in 28 days for Sludge Pit materials: 0.10 mix ratio Portland cement /

0.10 mix ratio quicklime / 0.20 mix ratio fly ash. The volume increase associated with this

formulation is 16%.

3. The following formulation should develop 25 psi UCS in 28 days for the Oil Pit materials:

0.05 mix ratio Portland cement / 0.05 mix ratio quicklime / 0.20 mix ratio fly ash. The

volume increase associated with this formulation is 12%.

4. The following formulation should develop 25 psi UCS in 28 days for the API Separators

materials: 0.15 mix ratio Portland cement / 0.15 mix ratio quicklime / 0.30 mix ratio flyash

/ 0.50 mix ratio site soil. The volume increase associated with this formulation is 49%.
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5. Of the formulations tested, 5 yielded an UCS equal to or greater than 15 psi but less than 20

psi; 8 yielded an UCS equal to or greater than 20 psi but less than 25 psi; and 12 yielded an

UCS equal to or greater than 25 psi. The most efficient reagent for achieving strength was

quicklime. It should be noted that at least four formulations that did not include quicklime

achieved strengths greater than 15 psi.

6. Concentrations of benzene, 1,2-dichloroethane, and trichloroethene in soil samples from the

Cemetery Area, Maintenance Area – Pits, and Tank 800 area leached in excess of the

TCEQ Class 3 Groundwater Protective Concentration Levels (PCLs).

7. Soils from the Laydown Area did not leach in excess of the TCEQ Class 3 Groundwater

PCLs.

8. Leachability of the organic contaminants in solidified/stabilized sludge samples could not

be reduced below the TCEQ Class 3 Groundwater PCLs.

2.14 Tank Liquids Removal

To enhance the storm water management program, the MCP removed oil and water-phase liquids from

deteriorated tanks located at the Site. The purpose of the removal was to reduce fluid levels within the

tanks and thereby lessen the potential for uncontrolled releases within the Site. Tanks on the Site

contained varying amounts of oil, water and sludge. Oil consisted of the residual oil remaining after the

USEPA Removal Action in 1999 (E&E 1999). During the USEPA Removal Action, approximately

918,024 gallons (21,858 barrels) of oil were sent to recyclers and cement kilns (E&E 2000). Water in

the tanks consisted of rainwater accumulated over time through holes in the tank roofs. Residual sludge

in the tanks included a thick oily residue and non-pumpable oil/water emulsion and solids.

Approximately 169,100 gallons (4025 barrels) of oil were recycled offsite. Approximately 461,251

gallons (10,892 barrels) of water were disposed in the on-site injection well, WDW-138.

Approximately 43,680 gallons (1040 barrels) of water were placed in the separators for future disposal

into the on-site injection well. The removal action was completed on January 10, 2008.

The residual sludge remaining in the tanks will be managed during the Remedial Action phase of the

project.
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3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

The primary objective of this portion of the Feasibility Study is to develop a range of waste

management options appropriate for the MSC Superfund Site that will be analyzed more fully in the

Development and Screening of Alternatives. This process includes the following steps:

1. Develop remedial action objectives for each medium of interest.

2. Develop general response actions for each medium of interest.

3. Identify volumes or areas of media to which the general response actions might be applied.

4. Identify and screen technologies applicable to each general response action.

5. Identify and evaluate technology process options.

6. Identify potential ARARs.

3.1 Remedial Action Objectives

In order to facilitate the selection of remedial alternatives, the site was divided into remedial units. The

remedial units were selected based upon the media, the types of contaminants, and the exposure

scenario: groundwater, sludge and liquid wastes, on-site soils and sediments, and off-site sediments.

The sludge and liquid wastes remedial unit includes material in the Earthen Impoundment, API

separators, tanks, pits, and sumps.

The remedial action objectives summarized below provide medium-specific (or remedial-unit specific)

goals for protecting human health and the environment at the MSC Superfund Site. The remedial

action objectives include both a written statement of the objectives and numerical objectives, or

preliminary remedial goals (PRGs).

3.1.1 Sludge Wastes

The remedial action objectives for sludge (including soils and surface water overlying the sludge) are

to:

 mitigate the potential direct contact/inhalation of carcinogenic and non-carcinogenic COPCs by

on-site nature conservancy workers above risk-based cleanup levels;

 mitigate the potential release of carcinogenic and non-carcinogenic COPCs from sludge to

surface soils and sediments above risk-based cleanup levels;

 mitigate the potential migration of carcinogenic and non-carcinogenic COPCs from sludge to

groundwater above risk-based cleanup levels for inhalation from groundwater contaminants by

on-site nature conservancy workers;

 mitigate the potential release of COPCs from sludge to surface soils and sediments above

ecological risk-based cleanup levels; and
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 mitigate the potential release of COPCs from sludge to surface water above ecological risk-

based cleanup levels.

3.1.2 Groundwater

The remedial action objective for groundwater is to:

 mitigate the potential migration of COPCs in groundwater beyond the MSC Superfund Site

boundaries in concentrations exceeding the TCEQ Class 3 groundwater protective

concentration levels.

Remedial action objectives for the protection of human health were not developed, because the

BHHRA determined that groundwater at the Site does not present a potential unacceptable risk to

human health. Groundwater was not evaluated in the BERA because no complete exposure pathway

exists between COPCs in groundwater and ecological receptors.

3.1.3 On-Site Soils

The remedial action objectives for on-site soils are to:

 mitigate potential ingestion/direct contact/inhalation by on-site nature conservancy workers of

carcinogenic and non-carcinogenic COPCs from surface soils above risk-based cleanup levels;

 mitigate potential inhalation by on-site nature conservancy workers of carcinogenic and non-

carcinogenic COPCs from subsurface soils above risk-based cleanup levels;

 mitigate potential migration of COPCs to groundwater from soils with subsequent emanation of

vapors above risk-based cleanup levels for the prevention of inhalation of contaminants by on-

site nature conservancy workers;

 mitigate potential ingestion by terrestrial ecological receptors of COPCs from surface soils

above risk-based cleanup levels; and

 mitigate potential ingestion by avian and mammalian receptors of soil invertebrates, terrestrial

plants, and/or other prey that have accumulated COPCs from the soil.

3.1.4 Sediments and Surface Water

Remedial action objectives for the protection of human health or ecological receptors from COPCs in

sediments and surface water were not developed, because the BHHRA and BERA determined that

sediments and surface water in the aquatic areas do not present a potential unacceptable risk. Remedial

action objectives for surface water overlying the Sludge Pit were not developed; the remedial action

objectives for surface water overlying the Sludge Pit are included in the remedial action objectives for

sludge and liquid wastes (Section 3.1.1).
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3.2 Preliminary Remedial Goals (PRGs)

PRGs are upper concentration limits for individual chemicals in environmental media and land use

combinations that are anticipated to protect human health or the environment. There are two general

sources of PRGs: 1) concentrations based on ARARs and 2) concentrations based on risk assessment

results. ARARs include concentrations set by other environmental regulations such as maximum

contaminant levels (MCLs) promulgated under the Safe Drinking Water Act. Risk-based calculations

set human health PRGs using carcinogenic or non-carcinogenic toxicity values and site-specific

exposure conditions. Establishing risk-based targets for ecological receptors is not standardized and

takes into account multiple factors. PRGs for ecological receptors are intended to correspond to

acceptable levels of risk to the ecological system.

3.2.1 Human Health PRGs

For protection of human receptors, the USEPA has established a target excess cancer risk range of 10-4

(one in ten thousand) to 10-6 (one in one million) for Superfund sites (40 CFR 300.430(e)(2)(i)(A)(2))

with 10-6 typically used as the point of departure. Estimated risks that are less than 10-6 are generally

considered negligible. Risks greater than 10-4 are usually considered sufficient to warrant some form of

response action. For non-carcinogens, target organ/endpoint hazard indices (HI) that are one or less

indicate there is little likelihood of an adverse effect (40 CFR 300.430(e)(2)(i)(A)(1)).

PRGs for the areas of the MSC Superfund Site that were estimated to present a potential unacceptable

risk to human health (cumulative carcinogenic risk exceeding 10-4 or a cumulative non-carcinogenic

HQ greater than or equal to 1) for the on-site recreational bird watcher were calculated for soil COPCs

with individual carcinogenic risk greater than 10-6 or individual non-carcinogenic HQ greater than 1 on

a conservative site-wide basis, rather than on an individual exposure area basis. As discussed

previously, the MCP reached a court-approved settlement agreement with the former Site operator and

current Site owner in November 2007. The court-approved settlement enables the MCP to impose on

the property an institutional control prohibiting residential, commercial and industrial development.

The settlement further requires that the land eventually be transferred to Scenic Galveston or a similar

environmental non-profit organization or, if such a transfer cannot be completed, requires that the land

be used in the future only to complete the response action and for purposes not inconsistent with final

use as a natural preservation or conservation area.

Soil PRGs were calculated for the on-site recreational receptors using the same exposure assumptions

as presented in the BHHRA, except the particle emission factor (PEF) was set to 150 acres (site-wide)

and the exposure frequency was set to 150 days. By agreement with USEPA and TCEQ, the exposure

frequency was increased to account for the number of potential days at the Site bya nature conservancy

volunteer worker. Table 4 of the RAGS D tables in Appendices A and B of the BHHRA listed the

exposure parameters used in the BHHRA and cites the sources for the parameters (URS 2007a).

Appendix A of this Feasibility Study contains the human health PRG calculations. Table 1 of this
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report summarizes the human health PRGs.

Residual soil concentrations were calculated to obtain an individual carcinogenic risk less than or equal

to 10-6 or an individual non-carcinogenic HQ less than or equal to 1 for the on-site nature conservancy

worker. However, if the cumulative carcinogenic risk exceeded 10-4 or a cumulative non-carcinogenic

HQ was greater than or equal to 10 for the surface or subsurface soils media, then soil concentrations

were adjusted downward until the cumulative carcinogenic risk was less than 10-4 or a cumulative non-

carcinogenic HQ was less than or equal to 10. In order to account for potential effects by systemic

toxicants, the PRGs were constrained by a cumulative non-carcinogenic HQ less than or equal to 1 for

each affected target organ across surface soil and subsurface soil. The individual and cumulative risk

adjustments exclude the 2,3,7,8-TCDD TEQ and total PCB risks since these are based upon USEPA

Directive (USEPA 1998b) or regulations (30 TAC 350.76(e)(3) or 40 CFR 761.61).

An individual carcinogenic risk of 10-5 rather than the typical point of departure of 10-6 is appropriate

for the calculation of human health PRGs based on the reasonably anticipated future use of the Site as a

natural resource preservation, conservation area, or the equivalent. No on-site residences exist and the

closest off-site residential area (Bayou Vista) is approximately 1.5 miles away. Future site use as a

natural resource preservation or conservation area would limit access to on-site nature conservancy

workers. In February 2001, the Agency for Toxic Substances and Disease Registry (ATSDR) and the

Texas Department of Health (TDH) visited the MSC Superfund Site to obtain data for a Public Health

Assessment (PHA) for the site (ATSDR 2002). The ATSDR PHA verifies that the site is extremely

difficult to access and the ATSDR personnel did not see any evidence that people other than authorized

personnel had gained access to the site (ATSDR 2002). The default exposure factor for the risk level

used by the TCEQ in the Texas Risk Reduction Program (TRRP) is 10-5 for residents and

commercial/industrial workers (30 TAC §350.74(a)).

The surface and subsurface soil PRG for 2,3,7,8-TCDD TEQ is set at 0.005 mg/kg based upon the

critical soil protective concentration level in 30 TAC 350.76(e)(3) These concentrations are consistent

with the recommendations by USEPA in “Approach for Addressing Dioxin in Soil at CERCLA and

RCRA Sites” (USEPA 1998b), which recommends 0.001 mg/kg for residential soils and a range of

0.005 to 0.020 for commercial/industrial soils. The calculated upper-bound excess cancer risk

associated with a lifetime exposure to 0.005 mg/kg of 2,3,7,8-TCDD TEQ is approximately8.0E-05 for

surface soil using the exposure parameters for the future on-site recreational bird watcher described in

the BHHRA and the 150 days exposure frequency.

The surface soil PRG for total PCBs is set at 15 mg/kg and the subsurface soil PRG for total PCBs is

set at 20 mg/kg. These concentrations are between the TSCA PCB Self-Implementing Cleanup Criteria

of 1.0 mg/kg for a high-occupancy area and 25 mg/kg for a low-occupancy area (40 CFR 761.61). The

calculated upper-bound excess cancer risk associated with a lifetime exposure to 15 mg/kg of total

PCBs is approximately 1.2E-05 (surface soils) and the calculated non-cancer risk is 7.0E-01 using the

exposure parameters for the on-site recreational bird watcher described in the BHHRA and the 150
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days exposure frequency. The calculated upper-bound excess cancer risk associated with a lifetime

exposure to 20 mg/kg of total PCBs is 2.9E-06 (subsurface soil).

Table 1 lists the PRGs for those terrestrial areas of the site with human health risk (excess cancer risk

range exceeding 10-4 [one in ten thousand] or the target organ/endpoint HI exceeding one) as

determined by the BHHRA which are the surface soils in the Laydown Area and the surface and

subsurface soils in the Cemetery Area, Maintenance Area – Pits, Maintenance Area – 900, and the Tank

800 area.

3.2.2 Ecological PRGs

In USEPA’s (1998d) Guidelines for Ecological Risk Assessment (EPA/630/R-95/002F), a multiple

line-of-evidence approach is recommended to determine the needs to remediate with respect to

ecological receptors. The line-of-evidence approach utilizes the results of multiple types of site-specific

studies. The line-of-evidence approach was used in the BERA (URS 2007b) to determine those areas

which require evaluation in the FS: surface soils in the Oil Pit, the Laydown Area, the Cemetery Area,

and the Tank 800 Area.

All the receptors, exposure factors, including the AUFs, and uptake factors discussed in the BERA

were used to calculate ecological PRGs. For the Malone Superfund Site, the primary ecological

assessment consisted of performing a wildlife exposure evaluation using NOAEL-based and LOAEL-

based TRVs to calculate hazard indices for terrestrial wildlife receptors. Since NOAEL-based TRVs

actually represent a no-risk level for wildlife receptors, an appropriate risk-based target for terrestrial

ecological receptors are LOAEL-based PRGs. Ecological PRGs for the Site were developed using the

midpoint between the LOAEL and NOAEL. Except for 2,3,7,8-TCDD TEQ, chromium and zinc, a

PRG was derived from the midpoint of the LOAEL and NOAEL for the most sensitive receptor of

those evaluated in the BERA to a particular COC. This approach was incorporated into the PRG

calculations to assure protectiveness and to address uncertainties in the ecological risk assessment as

discussed in the BERA. The 2,3,7,8-TCDD-TEQ, chromium and zinc PRGs were set at background

concentrations (Site background for 2,3,7,8-TCDD-TEQ and Texas-specific median background

concentrations for chromium and zinc). Using the receptor area use factors (as discussed in the

BERA), PRGs were calculated by replacing the exposure point concentrations in the BERA

calculations with soil concentrations until a midpoint NOAEL/LOAEL HQ equal to 1 was obtained for

the most sensitive receptor for each COC and exposure area.

The process for establishing PRGs is straightforward for constituents having uptake factors where

bioaccumulation into tissue is linear and constant across all environmental media (e.g., soil).

Calculation of a PRG for such constituents can be accomplished by dividing the concentration in an

environmental medium, such as soil, by the calculated hazard quotient or by rearranging the dose

equation. For some constituents and some environmental media, however, bioaccumulation is not

linear. Where bioaccumulation of a constituent is not linear and constant across all environmental
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media concentrations, an alternate approach to deriving PRGs is required.

Cadmium and copper in soil are two constituents having non-linear uptake factors from the soil

medium to earthworms. Example calculations for cadmium and chromium are included in Appendix

B. Earthworms are a primary dietary item for a sensitive wildlife receptor, the least shrew.

Consequently, when calculating PRGs for cadmium and copper that correspond to risk to a least shrew,

simply dividing a site-wide exposure point concentration for either constituent by the calculated hazard

quotient likely will not yield a PRG that corresponds to a hazard index of 1. Depending on the actual

concentrations of either constituent in soil, calculated PRGs may be either over-protective or under-

protective of the shrew if the soil concentrations are assumed to be linearly related to hazard quotient.

Giving the complexity of the dose equation when non-linear uptake factors are incorporated the dose

equation was not rearranged (back calculated) to solve for Csoil (PRG). Instead a series of hypothetical

Csoil concentrations are input into the dose equation to solve for the midpoint HQ. The Csoil

concentration that results in a midpoint HQ equal to one is the PRG. At the chosen soil concentration,

the regression-driven uptake of cadmium and copper into the shrew’s main dietary item, earthworms, is

optimized, thus ensuring that risk to the least shrew is appropriately (i.e., not understated or overstated)

addressed at the calculated PRG. Therefore, the use of a concentration-dependent approach for

calculating PRGs for constituents having regression equation-derived uptake potential into dietary

items results in PRGs that more accurately correlate to risk than PRGs derived by other means.

Alternatively, a second set of ecological PRGs are calculated for upper level trophic level mobile

receptors only. The Texas Update to Guidance for Conducting Ecological Risk Assessments at

Remediation Sites in Texas (TCEQ 2006) indicates that TCEQ did not believe it was necessary to set

its ecological protective concentration levels to protect “on-site receptors with limited mobilityor range

(e.g., plants, soil invertebrates, and small rodents) unless these receptors are threatened/endangered

species or unless impacts to these receptors result in disruption of the ecosystem or other unacceptable

consequences for the more mobile or wide-ranging receptors (e.g., impacts to a grassland habitat

eliminate rodents which causes a desirable owl population to leave the area).” (Section 3.13, page 140).

Since the least shrew and the deer mouse (limited mobility receptors evaluated in the BERA) are not

threatened/endangered species, and the MSC Superfund Site supports mobile and wide-ranging

receptors, as well as prolific plant life, the use of terrestrial PRGs for the protection of avian and

mammalian carnivore receptors is an appropriate risk management decision for the Site. As discussed

previously for all the receptors, PRGs were calculated using concentrations that resulted in a midpoint

NOAEL/LOAEL HQ equal to 1 for the most sensitive upper trophic level mobile receptor for each

COC and exposure area.

The 2,3,7,8-TCDD TEQ PRGs for mammals and birds were obtained from the Borrow Area exposure

point concentration. The Borrow Area was chosen as Site background for PCDDs/PCDFs and PAHs

due to the lack of industrial activity in the exposure area and its location adjacent to the Scenic

Galveston property. The zinc PRG was set at the Texas-specific median background concentration of
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30 mg/kg. However, higher zinc exposure point concentrations, such as 47.8 mg/kg in the Borrow Pit,

resulted in HQs similar to the Texas-specific median background PRG. The chromium exposure PRG

was set at the Texas-specific median background concentration of 30 mg/kg for the most sensitive

receptor.

Table 2 lists the PRGs for those terrestrial areas of the site with unacceptable ecological risk as

determined by the BERA, which are the surface soils in the Oil Pit, the Laydown Area, the Cemetery

Area, and the Tank 800 Area.

3.2.3 PRG Summary

The PRGs listed in Table 1 (Human Health Protection) and Table 2 (Ecological Receptor Protection)

are the basis for defining the areas and volumes of environmental media subject to remedial action.

The PRGs in Table 1 apply to the surface soils in the Laydown Area and to surface and subsurface soil

in the Cemetery Area, Maintenance Area – Pits, Maintenance Area – 900, and Tank 800 Area. The

PRGs listed in Table 2 apply to the surface soils in the Oil Pit Area, the Laydown Area, the Cemetery

Area, and the Tank 800 Area. The volume calculations assumed that surface soils would be remediated

to the lower of the human health PRG or ecological PRG. The following assumptions were

implemented for the volume calculations:

1. If surface soils from 0 – 6 inches exceed ecological or human health PRGs, compare confirmation

samples to the lower of ecological or human health surface soil PRGs.

2. If surface soils from 6 inches to 2 feet are impacted and subsurface soil are not, excavate to 2 feet and

compare confirmation samples to surface soil human health PRGs.

3. If only subsurface soils are impacted and surface soils are not, excavate to the bottom depth of the

impacted soils and compare confirmation samples to subsurface soil human health PRGs.

4. If both surface and subsurface soils are impacted, excavate to the bottom depth of the impacted soils

and compare sidewall confirmation samples from the 0 – 2 ft depth interval to surface soil human

health PRGs and sidewall and bottom confirmation samples greater than 2 ft to subsurface human

health PRGs.

The BERA estimated that COPCs in surface water and sediment in the Freshwater Pond, drainage

ditches, and the Marsh Area did not present an unacceptable risk to ecological receptors, and the

BHHRA estimated that COPCs in surface water and sediment in the Freshwater Pond and the Marsh

Area did not present a risk to human receptors, therefore, PRGs were not developed for those areas.

PRGs were not developed for the drainage ditches, since contact recreation not a complete exposure

pathway for the recreational user evaluated in the BHHRA. While the surface water in the Sludge Pit

was estimated to present an unacceptable risk to the recreational wader, surface water PRGs were not

developed because the remedial action objectives for surface water overlying the Sludge Pit are

included in the remedial action objectives for the sludge. Any surface water remaining in the Sludge
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Pit would need to meet the Texas Surface Water Quality Standards (30 TAC 307) or other values such

as those used to evaluate surface water in the SLERA (URS 2006b).

Human health-based PRGs were not calculated for groundwater because the maximum concentrations

in groundwater were estimated to not present an unacceptable risk to human health and the RAO is to

mitigate migration of the groundwater in concentrations exceeding agreed risk-based cleanup levels

beyond the property boundaries. Ecological-based PRGs were not calculated for groundwater since this

was not a complete exposure pathway.

PRGs were not calculated for sludge (inclusive of the surface water and soil overlying the Sludge Pit

and the Oil Pit) as the sludge is all to be remediated as source media. However, subsurface soil PRGs

would apply to those soils in contact with sludge in the Oil Pit and the Sludge Pit. As noted above, any

surface water remaining in the Sludge Pit would need to meet the Texas Surface Water Quality

Standards (30 TAC 307) or other values such as those used to evaluate surface water in the SLERA.

3.3 ARARS and TBCs

Section 121(d)(2)(A) of the Comprehensive Environmental Response, Compensation, and LiabilityAct

of 1980 (CERCLA), as amended, requires that Superfund remedial actions meet any substantive

Federal or State standards, requirements, criteria, or limitations that are determined to be legally

applicable or relevant and appropriate requirements (ARARs). ARARs are promulgated or legally

enforceable federal or state requirements. “To be considered” (TBC) requirements include non-

promulgated criteria, advisories, guidance, and standards. The purpose of this requirement is to make

CERCLA response actions consistent with other pertinent Federal and State environmental

requirements.

3.3.1 Location-Specific ARARs

Location-specific ARARs are restrictions placed on the concentration of hazardous substances or the

implementation of activities based solely on specific locations. Examples of specific locations that may

involve ARARs include floodplains, wetlands, historic places, cemeteries, and sensitive ecosystems or

habitats. Location-specific ARARs are refined after the site’s physical features are identified.

Table 3 summarizes potential location-specific ARARs or TBCs for the MSC Superfund Site.

Location-specific ARARs relevant to the MSC Superfund Site include restrictions on activities to avoid

adverse impacts on floodplains and wetlands (40 CFR 6.302 and Appendix A; 40 CFR 264.18; and 40

CFR 230) and restrictions on adverse impacts on endangered and threatened species (50 CFR 17; 31

TAC 65.175; and 31 TAC 69 Subchapter A).

The Texas surface water quality standards for Segment 2439 (30 TAC 307.7 and Appendix A) are a

location-specific ARAR for the MSC Superfund Site if surface water is discharged. Currently the Site

meets this ARAR by complying with the conditions of the Storm Water Management Plan (URS

2005a).
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Location-specific ARARs potentially relevant to the implementation of remedial action addresses the

presence of the cemetery at the Site (Texas Health and Safety Code, Chapter 711 and the Historic

Preservation Act).

3.3.2 Chemical-Specific ARARS

Chemical-specific ARARs are usually human health or ecological risk-based numerical values. The

values may define acceptable exposure levels and may serve as the basis for establishing preliminary

remediation goals. The values are derived from published tables or bymethodologies, which applied to

site-specific conditions result in the establishment of numerical values. If a chemical has more than one

ARAR requirement, the more stringent requirement applies. A description of the potential COPCs and

the affected media are required to finalize the chemical-specific ARARs. Table 4 summarizes the

potential ARARs for the chemicals detected at the MSC Superfund Site based upon the results of the

RI.

Based upon the COPC concentrations and affected media, worker protection standards are pertinent

ARARs for the Site. Drinking water standards are not applicable to the site because the Site is not a

current public water drinking water supply. Drinking water standards are not relevant and appropriate

because the groundwater at the MSC Superfund Site was determined to be a Class 3 resource under

Texas regulations (URS 2006a).

The MSC Superfund Site, under the current circumstances, is subject to air standards. The National

Primary and Secondary Ambient Air Quality Standards (NAAQS) for particulate matter, ozone, and

lead apply to the Site currently. Other air quality standards prohibit discharge of contaminants in such

concentration and duration as to affect human health or the environment (Nuisance).

The Texas surface water quality standards for toxic substances (30 TAC 307.6, Table 1, and Table 3)

are chemical-specific ARARs for the MSC Superfund Site if surface water remains within the Sludge

Pit.

As discussed in Section 3.2.1, the Texas Risk Reduction Program (TRRP) rule (30 TAC 350) contains

specific soil PCLs for 2,3,7,8-TCDD TEQ of 0.001and 0.005 mg/kg for residential and industrial

exposures, respectively. USEPA does not have a specific standard and guidance suggests a range of

0.005 to 0.020 mg/kg for industrial sites (USEPA 1998b). The TCEQ PCL for 2,3,7,8-TCDD TEQ

will be used as an ARAR for the Site. The 2007 USEPA Region 6 Human Health Medium Specific

Screening Level (USEPA 2007) for 2,3,7,8-TCDD in soil for an outdoor industrial worker of 0.000017

mg/kg is included as a TBC. The USEPA document “Background on Region 6 Screening Values”

states that risk-based screening levels were not generated to represent action levels or cleanup levels but

as a technical tool to address common human health exposure pathways. The values in the table are not

regulatory criteria. The Borrow Pit exposure point concentration of 0.0000319 mg/kg was used as the

background for 2,3,7,8-TCDD TEQ in the BERA.
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3.3.3 Action-Specific ARARs

Action-specific ARARs are usually requirements or limitations relating to particular actions taken or

technologies used at a site. Federal and State waste handling, water discharge, and air emission

regulations provide the majority of action-specific ARARs. Table 5 summarizes the potential ARARs

for the technologies and process options suitable for the MSC Superfund Site.

If actions or technologies used at a site involve the land disposal of hazardous waste, land disposal

restrictions (LDRs) and other requirements under the Resource Conservation and Recovery Act

(RCRA) may be ARARs. As discussed in the Technical Memorandum: Are Land Disposal

Restrictions an ARAR for the MSC Superfund Site (MCP 2006), LDRs are neither applicable nor

relevant and appropriate to any remedial alternative at the Site that does not involve “placement” of

hazardous waste. Wastes may be left in-place, treated in situ, consolidated or processed within an Area

of Contamination (AOC) without triggering LDRs. However, if remediation wastes are “placed” at the

Site, such as after thermal desorption, or sent off-site for disposal, then LDRs will apply to the extent

that the remediation wastes exhibit a hazardous characteristic.

Data obtained during the RI indicate that sludge at the site is potentially characteristically hazardous

waste. Identification and listing of hazardous waste is an ARAR for the impacted media at the Site to

the extent that placement of such materials occurs at the Site.

Other ARARs and TBCs listed in Table 5 are technology-specific requirements. These ARARs and

TBCs are separated into lists by technology: thermal treatment, bioremediation, underground injection,

landfills, and off-site disposal. Texas regulations require that the location of the disposal of industrial

solid waste on the Site be deed recorded (30 TAC 335.5).

Surface water quality standards apply to the MSC Superfund Site during the discharge of surface water.

Currently the Site meets this ARAR by complying with the conditions of the Storm Water Management

Plan (URS 2005a).

3.4 Identify Volumes or Areas of Media

The basis for calculating sludge and soil volumes that potentially require remediation are discussed

below. The basis for the calculation of sludge volumes is described below. Figure 3 depicts the

locations of the sludge and soil areas for potential remediation.

3.4.1 Oil Volumes

Based upon the tank strapping conducted during the Removal Action (E&E 1999) and verified during

the RI (URS 2006a), the total volume of oil in the ASTs was approximately 2,600 cubic yards (cy).

Tank liquids (oil and water) were removed in the Tank Liquid Removal and Consolidation activities

conducted during the fourth quarter of 2007 (URS 2008). The oil volumes were not included in the

estimated wastes for future removal. Sludge, however, remains within the tanks and is discussed below.
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3.4.2 Sludge Volumes

Data from historical reports prepared by MSC and data developed during the RI were used to calculate

a range of sludge volumes for the Sludge Pit, the Oil Pit, the Unit 100 API Separator, the Unit 1200

API Separator, and the ASTs. The table below summarizes the sludge volume for each of the five

sources at the MSC Superfund Site. The total sludge volume ranges from approximately 184,000 to

246,000 cy with an average of 215,000 cy. An estimated volume of 260,000 cy (to account for over-

excavation of impacted soils) was used for screening technologies, cost estimates, and alternatives

analysis.

Source Minimum (cy) Average (cy) Maximum (cy)
Estimated

Volumes (cy)

Sludge Pit 150,000 172,000 190,000 200,000

Oil Pit 20,000 28,000 39,000 40,000

Unit 100 API Separator 1,500 2,200 3,000 5,000

Unit 1200 API Separator 2,500 2,900 3,500 5,000

Tanks 9,800 10,000 10,200 10,000

Sums (Rounded) 184,000 215,000 246,000 260,000

Based on experience with similar projects, it was estimated that 5% over-excavation would occur

during the removal of sludge materials in the Sludge Pit and the Oil Pit (the Earthen Impoundment),

due to sloughing and PRG attainment at the sidewalls and bottom.

3.4.2.1 Earthen Impoundment

MSC retained D. Engineers to survey the Earthen Impoundment in February 1989 (ECA 1989). The

survey documented the length and width of the impoundments, the surface area encompassed by the

impoundments, the elevations of the waste materials within the Sludge Pit, the elevation of the surface

of the Oil Pit, the widths of the containment levees, and the elevations of the containment levees.

Depths of sludge in both the Oil Pit and the Sludge Pit were profiled during the 2005 RI field activities

(URS 2006a).

The Sludge Pit sludge volume estimates range from 150,000 cy to 190,000 cywith an average volume

of 172,000 cy; the low estimate is –13% from the average and the high estimate is +10% from the

average.

MSC stated in the Draft Feasibility Study Report (ECA 1989) that the length of the Sludge Pit varied

from 692 feet along to the northern edge to 643 feet along the southern edge with a length of 670 feet

along centerline. The width was reported to range from a minimum of 319 feet at the eastern edge to a

maximum of 393 feet at the western edge with a width of 360 feet along the centerline. The overall

surface area was calculated by MSC to be approximately 233,612 ft2. MSC also stated that the surface
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elevation of the Sludge Pit ranged from19.6 to 22 ft msl with an average elevation of 20.7 ft msl.

Profile data presented in the Draft Feasibility Study Report were contoured using Surfer™ (Golden

2001). The Sludge Pit volume calculated from this profile is approximately 176,000 cy.

The average sludge depth from the sludge depths collected during the 2005 RI is 22 ft. The sludge

volume calculated from the average RI sludge depth and the surface area of 233,612 ft2 results in a

volume estimate of 190,000 cy. These data were also profiled with Surfer™; the sludge volume

calculated from this profile is approximately 150,000 cy.

The Oil Pit sludge volume estimates range from 20,000 cy to 39,000 cywith an average sludge volume

estimate of approximately 28,000 cy; the low estimate is –30% from the average and the high estimate

was +38% from the average.

MSC stated in their Draft Feasibility Study Report that the dimensions of the Oil Pit were 201 feet long

and 139 feet wide, with an approximate surface area of 28,360 ft2 (ECA 1989). The dimensions of the

Oil Pit from an aerial photograph of the Site are estimated to be 212 feet long and 150 feet wide, with

an approximate surface area of 31,800 ft2. MSC stated that the surface elevation of the Oil Pit ranged

from 17.6 to 22.3 ft msl with an average elevation of 20.6 ft msl. Field notes recorded during the 2005

RI indicate that the total depths to native soils ranged from 32 to 35 feet bgs (surface of the Oil Pit).

The overburden thickness ranged from 2 to 11 feet, and the depth to the bottom of the sludge ranged

from 21 to 33 feet bgs.

The table below summarizes the dimensions and the source of the data used to calculate the Sludge Pit

and the Oil Pit sludge volume.

Source
Dimensions (ft x

ft)

Surface

Area (ft2)
Depth (ft) Comments Reference

Sludge Pit
Profiled by URS from MSC

data

Elevation 19.6 to 22 ft

msl; mean 20.7 ft msl
ECA 1989

Sludge Pit

670 (centerline) x

360 (centerline)

(Range 643 to 692

ft length and 319

to 393 ft width)

233,612
Profiled by URS from RI

data; average depth 22 ft
URS 2006a

Oil Pit 201 x 139 28,360 NA

Elevation 17.6 to 22.3

ft msl; mean 20.6 ft

msl

ECA 1989

Oil Pit 212 x 150 31,800

Depth to native soil: 25 to

32 feet bgs; Depth to bottom

of sludge: 21 to 33 feet bgs

Soil overburden 2 to

11 ft
URS 2006a

3.4.2.2 API Separators

The dimensions and sludge depths of the API separators were measured by E&E during the Removal

Action (E&E 1999; E&E 2000). The dimensions of the API separators were confirmed during the
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2005 RI.

The Unit 100 API separator sludge volume estimates ranged from 1,500 cy to 3,000 cywith an average

sludge volume of approximately 2,200 cy; the low estimate is –32% from the average and the high

estimate is +36% from the average. The low volume is based upon a sludge depth of 3 ft and the high

volume is based upon the maximum depth of the basins. The Unit 1200 API separator sludge volume

estimates ranged from 2,500 cy to 3,500 cywith an average sludge volume of approximately 2,900 cy.

The low estimate is –14% from the average and the high estimate is +21% from the average. The low

estimate of 2,500 cy was calculated using the average sludge depth of 3.2 ft from the RI profiling the

sludge volume for the API 1200 separator was calculated as approximately 3,500 cy. A sludge volume

of approximately 2,600 cy was calculated using the average sludge depth of 3.5 ft from the E&E

profile.

The dimensions and sludge depths of the API separators were measured by E&E during the Removal

Action (E&E 1999; E&E 2000). The dimensions of the API separators were confirmed during the

2005 RI. The table below summarizes the dimensions and the source of the data used to calculate the

API Separators’ sludge volume.

Source
Dimensions (ft x

ft)
Depth (ft) Comments Reference

API 100 NA
3 feet bgs (E&E) and maximum

depth 6 ft (Kearney 1989)

Basins E and F (current

basins C and D)

E&E 1999;

Kearney 1989

API 100 121 x 110 2.5 to 5.5 ft; average 4 ft
Basins E and F (current

basins C and D)
URS 2006a

API 1200 149 x 135 1 to 7 ft, average 3.5 ft
Sludge 4 ft below top of

containment
E&E 1999

API 1200 154 x 136 Average 3.2 ft
Sludge 5 ft below top of

containment
URS 2006a

3.4.2.3 ASTs

The AST sludge volume estimates range from 9,800 cy to 10,200 cywith an average of approximately

10,000 cy. AST sludge volumes were estimated by E&E (E&E 1999) and confirmed during the 2005

RI.

3.4.3 Soil Volumes

In order to calculate soil volumes for excavation, potential consequences of having different PRGs for

surface soils (human health and ecological) and for subsurface soils (human health), the following

remediation decision tree was assumed:
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1. If surface soils from 0 – 6 inches exceed ecological or human health PRGs, compare confirmation

samples to the lower of ecological or human health surface soil PRGs.

2. If surface soils from 6 inches to 2 feet are impacted and subsurface soil are not, excavate to 2 feet and

compare confirmation samples to surface soil human health PRGs.

3. If only subsurface soils are impacted and surface soils are not, excavate to the bottom depth of the

impacted soils and compare confirmation samples to subsurface soil human health PRGs.

4. If both surface and subsurface soils are impacted, excavate to the bottom depth of the impacted soils

and compare sidewall confirmation samples from the 0 – 2 ft depth interval to surface soil human

health PRGs and sidewall and bottom confirmation samples greater than 2 ft to subsurface human

health PRGs.

Soil volumes potentially requiring a remedial action, based upon the results of the BHHRA and BERA,

were calculated by multiplying the depth of the impacted soils (based upon the RI and BHHRA results)

and the surface area (based upon the BHHRA and BERA results). The table below summarizes the

calculations. The estimated volumes, rounded to the nearest whole number of 160,000 cy, were used

for screening technologies, cost estimates, and alternatives analysis.

Source
Surface Area

(ft2)
Depth (ft) Volume (cy)

Estimated

Volumes (cy)

Laydown Area 558,000 2 41,300 45,000

Cemetery Area 44,000 15 24,300 25,000

Maintenance Area – Pits 94,000 8 28,000 30.000

Maintenance Area – Unit 900 11,300 15 6,300 7,000

Tank 800 120,000 10 44,000 50,000

Sums -- -- 143,900 157,000

3.5 General Response Actions

General response actions describe those actions that would satisfy the remedial action objectives for

each medium of concern. General response actions include containment alternatives and treatment

alternatives. Treatment alternatives range from ones that use treatment to address principal threats

only, with the management of treatment residuals and untreated wastes through containment, to those

that eliminate or minimize the need for long-term management.

General response actions for the liquid wastes, sludges, and soils considered suitable for the MSC

Superfund Site are:

1. No action;

2. Institutional controls;

3. Containment;
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4. In situ treatment; and

5. Excavation/treatment/disposal.

General response actions suitable for groundwater at the MSC Superfund Site are:

1. No action;

2. Monitored natural attenuation (MNA);

3. Containment; and

4. Collection/treatment.

General response actions for sediments and surface water were not evaluated because the BHHRA and

BERA determined that sediments and surface water in the aquatic areas do not present risks that require

management.

Institutional controls include access restrictions, such as fencing and locked gates, and deed restrictions.

Containment technologies include landfills, vertical barriers such as barrier walls or sheet piling, or

horizontal barriers such as liners, or solidification with pozzolanic reagents. Sludges can be disposed of

at on-site or off-site landfills after solidification to remove excess water. Typical in situ treatments

appropriate for sludges and soils are dewatering to reduce volume, solidification to reduce mobility, or

bioremediation to reduce volume, mobility and toxicity. Liquid wastes, sludges, and soils can be

treated in situ with slurry phase bioremediation or ex situ after excavation with thermal desorption or

incineration.

Groundwater monitoring involves the installation of a groundwater system designed to either detect

potential leaks from containment actions or migration of impacted groundwater to site boundaries.

Potential containment options for groundwater at the MSC Superfund Site are vertical barriers such as

barrier walls or sheet piling or deep well injection. Collection/treatment options require a system for

collecting groundwater or leachate and treating the liquids with carbon (organics) or ion exchange

(metals).

3.6 Identification of Technologies and Process Options

Technologies and processes in each of the general response actions that could satisfy the remedial

action objectives for oils, sludges, soils and groundwater were evaluated in the PRAER (URS 2004b).

During this screening step, process options and technology types were eliminated from further

consideration on the basis of technical implementability. Implementabilitywas assessed in the PRAER

by evaluating remedies selected for fifteen comparable Superfund sites. Comparable sites were defined

as sites within USEPA Region 6 located on or near the Gulf Coast. Source units at the sites were pits

or impoundments containing wastes from petroleum and petrochemical processes. These were waste

sites for which a remedy had been selected, and preferably implemented with a subsequent five-year

review, with similar types of contaminants and settings.
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Technologies and process options deemed technically implementable for the waste materials and

conditions at the MSC Superfund Site are summarized below for each technology/process option. A

complete discussion of the technologies and process options is presented in the PRAER (URS 2004b).

In addition to technologies and process options, institutional controls are applicable to all media at the

MSC Superfund Site, including groundwater. Institutional actions are both legal and physical

restrictions on site access or site use. Institutional actions include institutional controls or physical

barriers such as fencing. Institutional controls are defined by USEPA as “non-engineered instruments,

such as administrative and legal controls, that help to minimize the potential for human exposure to

contamination and protect the integrity of the remedy” (USEPA 2004d). Institutional controls are

divided into four general categories: 1) governmental controls (e.g., zoning, ordinances); 2)

enforcement tools (consent decrees, administrative orders); 3) proprietary controls (e.g., easements,

restrictive covenants); and 4) information tools (deed notices).

3.7 Oils, Sludge, and Soil

Technologies and process options considered for the treatment of oils, sludge and soils include

solidification within a surface impoundment, solidification and placement in a landfill, biological

treatment (slurry-phase bioremediation), and thermal treatment (thermal desorption or incineration).

3.7.1 Solidification

Solidification is a technology implemented by mixing a pozzolanic reagent, such as organophilic clay,

Portland cement, cement kiln dusts, Class C (calcareous) or Class F (siliceous) fly ash, lime, or

bentonite into contaminated soil or sludge. Solidification refers to a physical process where a semi-

solid material or sludge is treated to render it solid with little or no free water. The results of the

treatability study for the sludges at the MSC Superfund Site are discussed in Section 2. The treatability

study demonstrates that solidification is a viable technology for Site sludges.

Three basic approaches are utilized for mixing the reagent with the sludge or soils: vertical auger

mixing, shallow in-place mixing, or injection grouting. The figure below (USEPA 2006a) depicts a

system of vertical augers used to inject and mix binder into the matrix. The auger diameter, which can

range up to several meters, determines the number of holes that need to be drilled. Auger mixing is the

most commonly applied method for in situ mixing. In-place mixing involves spreading and mixing

reagents with the waste using conventional earth-moving equipment, draglines, backhoes, or clamshell

buckets. Injection grouting forces a binder containing dissolved or suspended reagents into the

subsurface under pressure, permeating the soil (USEPA 2006a).
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3.7.2 Landfill

Landfills are designated for the final disposal of waste on or in supporting earthen material (USEPA

2005). Landfills reduce the toxicity and mobility by sequestering the waste from contact with humans,

ecological receptors, groundwater, or surface water. USEPA has adopted a regulatory goal of

minimizing the formation and migration of leachate to subsurface soils, groundwater, and surface

water. This goal is met by requirements for cover systems (caps) installed over the waste and leachate

management systems installed under the waste. Both the cover systems and leachate management

systems can be composed of natural materials (clay or geosynthetic clay liners [GCLs]) or artificial

substances (high density polyethylene [HDPE] or linear low density polyethylene [LLDPE]).

Capping reduces the mobility of wastes by applying impermeable materials over the waste. Caps also

provide storm water management control and prevent wind dispersal of waste materials. Hazardous

waste applications typically utilize a RCRA Subtitle C cap, or depending on the nature of the wastes

and site conditions, an equivalent cap designed with a resulting permeability less than 1x10-7 cm/sec

(USEPA 2006b). The figure below depicts a typical RCRA Subtitle C cap design, which maybe varied

on a site-specific basis.
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Leachate management is employed to protect groundwater from chemicals which may leach from the

waste materials. Leachate management consists of a leachate collection and removal system and a leak

detection system. Leachate collection and removal systems collect and convey liquids from the

overlying waste and control the depth of leachate above the liner. A leak detection system is designed

to detect leachate that has escaped the primary liner (see the figure below).

3.7.3 Bioremediation

Bioremediation technologies reduce the volume, toxicity, and mobility of wastes by utilizing

microorganisms to treat contamination. Bioremediation of soils and sludge can be performed in situ (in

place landfarming, bioventing or bioslurries) or ex situ (engineered land treatment, biovaults). Slurry-

phase treatment is particularly suited to remediation of sludge with high water content while

landfarming is more suited to the treatment of soils or sludge with low water content.

Bioslurry reactors include lagoons or vessels that contain a mixture of contaminated soil/sludge and
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water at a soil/sludge-water ratio ranging from 5% to 50% by weight. Effective use of slurries results in

contaminant solubilization, mixing improvement, mixing energy requirement reduction, media

homogenization, and mass transfer improvement. Indigenous microorganisms in the soil/sludge

biodegrade the contaminants in the reactor. It may be necessary to add nutrients and control the pH,

temperature, aeration, and mixing requirements to achieve the desired performance. The figure below

depicts a slurry-phase system (USEPA 2006c) using a stirred batch reactor that can be implemented in

situ with mixing equipment such as dredges.

Slurry-phase reactors can treat a wide variety of wastes including wood treating wastes, PAHs, oil

separator sludge, petroleum hydrocarbons, PCBs, and vinyl chloride. Contaminant concentration

reductions of about 98% for pesticides/herbicides, 97% for fuel and oil, 84% for PAHs and creosote,

96% for PCBs, and 92% for explosives have been reported.

3.7.4 Ex situ Thermal Treatment

Ex situ thermal treatment generally involves the destruction or removal of contaminants through

exposure to high temperature in treatment cells, combustion chambers, or other means used to contain

the contaminated media during the remediation process. Thermal processes use heat to separate,

destroy, or immobilize contaminants. Thermal desorption is a separation technology. Conventional

incineration destroys the contaminants.

Thermal desorption is a physical separation process; it was not developed to destroy organic

contaminants (USEPA 2006d). The temperatures and residence times are designed to volatilize

selected components without oxidation. Wastes are heated to volatilize water and organic

contaminants; a carrier gas transports the volatilized chemicals to a gas treatment system such as an
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afterburner, catalytic oxidation chamber, condenser, or carbon adsorption unit. These gas treatment

systems remove the volatilized chemicals from the carrier gas. Based on the operating temperature of

the desorber, thermal desorption processes can be categorized as high temperature thermal desorption

(HTTD) or low temperature thermal desorption (LTTD). Wastes are heated to 600 to 1000 F during

HTTD to remove target contaminants such as SVOCs, PAHs, and PCBs to target concentrations below

5 mg/kg. The figure below (USEPA 2006d) depicts a typical HTTD equipment configuration.

Wastes are only heated to 200 to 600 F during LTTD to remove target compounds such as VOCs and

petroleum hydrocarbons. Contaminant destruction efficiencies in the afterburners are greater than 95%.

The figure below (USEPA 2006d) depicts a typical LTTD equipment configuration

Incineration uses flame combustion to volatilize and destroy organic contaminants in soils, sludges,

liquids and gases. Typically, hazardous waste incinerators operate at 1,200 F to 3,000 F (USEPA

1998c). An incinerator consists of a burner, which ignites the supplied fuel and combustibles in the

waste feed, a primary combustion chamber or kiln, a secondary combustion chamber (SCC), which
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incinerates the products of incomplete combustion or liquids, and an air pollution control system. Two

primary incinerator types have been used as a remedy at Superfund sites: rotary kiln incinerators and

liquid injection incinerators. Rotary kilns treat most forms of waste, including solids, liquids, sludges

and debris. Rotary kilns are cylindrical, refractory lined steel shells that rotate on a horizontal axis.

Liquids injection incinerators are used to treat combustible liquid and liquid-like wastes, including

sludges and slurries. The figure below (USEPA 2006e) shows the typical configuration for an

incinerator.

Performance standards for an incineration system are determined during a trial burn. During the trial

burn, the system is operated at worst-case conditions and the destruction and removal efficiency of the

incinerator for the principal organic hazardous constituents is measured. During the trial burn, the

system must meet applicable emissions limits.

3.8 Groundwater

Process options considered for groundwater at the MSC Superfund Site include no action with

monitoring, a slurry (barrier) wall, and, where groundwater poses a risk or must be collected in

conjunction with a containment option, options such as groundwater extraction and underground

injection well disposal.

3.8.1 No Action with Monitoring

No action with monitoring is used to demonstrate groundwater plume stabilityand to prevent exposure

of human or ecological receptors to COPCs. No action with monitoring can be implemented with a

plume management zone (PMZ) (TNRCC 2001). A PMZ allows control and prevents the use of and

exposure to the groundwater within the PMZ. The groundwater point of exposure (POE) is relocated

from within and throughout the impacted groundwater to an alternate location downgradient of the

impacted groundwater. As part of the groundwater monitoring program, the hydraulic gradient is
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monitored and attenuation monitoring points are established to provide data on plume stability. Action

levels are set for the attenuation monitoring points. This is not a true “no-action” alternative because

regular monitoring is used to ensure protectiveness.

3.8.2 Slurry Wall

A slurry wall (barrier wall) is a technology that utilizes a subsurface barrier constructed to impede or

redirect the flow of groundwater. Slurry walls have been used for over 50 years in the construction

industry and for pollution control since 1970 (Pearlman 1999). Slurry walls can also be installed at a

site to minimize groundwater intrusion into subsurface wastes during remediation.

Subsurface barrier walls are used to reduce mobility by isolating the contaminated soil, waste or

groundwater within an enclosing barrier formed by a vertical trench excavated vertically into an

underlying low permeability clay or shale and filled with a slurry of a clay such as bentonite, a mix of

clay and soil, or other materials as appropriate. This remediation technology can be used to contain

organic contaminants, including light non-aqueous phase liquids (LNAPLs) and dense non-aqueous

phase liquids (DNAPLs), PCBs, nonhalogenated VOCs and SVOCs, and inorganic contaminants.

Slurry walls installed at many contaminated sites have successfullycontained contamination within the

site boundaries (NFESC 2004). Slurry walls may be used with pumping systems to manage any

infiltrating water within the confined area, to maintain a slight inward gradient, and to prevent vertical

migration down through a lower confining layer (e.g. clay). The figure below depicts a typical barrier

wall installation (USEPA 2006f).

Materials used in the construction of slurry walls include soil-bentonite, cement-bentonite, plastic

concrete, and cement. The most widely used construction material for environmental remediation

projects is the soil-bentonite mixture. The soil/bentonite/water mixture is engineered to create a low-

permeability cutoff wall (1 × 10-7cm/sec to 1 × 10-8cm/sec). Organic and inorganic contaminants can

have a negative impact on bentonite; therefore additives can be mixed in to maintain the integrityof the

slurry wall (Pearlman 1999).
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3.8.3 Groundwater Extraction and Injection Well Disposal

A groundwater extraction system is a technology that reduces the volume and toxicity of contaminants

in the groundwater and on saturated soils by extracting contaminated groundwater with recoverywells

or trenches. The figure below depicts a typical groundwater extraction system (USEPA 2006f).

Subsequent to extraction, groundwater can be treated or injected into the on-site operating injection

well. Class I injection well disposal is a technology that involves the injection of contaminants into an

injection zone below the underground source of drinking water (between 2,200 and 12,000 feet deep

along the Gulf Coast). A relatively nonpermeable layer of rock, known as the confining zone, overlies

the injection zone. The confining zone holds the injected contaminated groundwater in place and

restricts it from moving vertically towards a drinking water supply well. Class I wells are designed and

constructed to prevent the movement of injected wastewater out of the injection interval and into the

underground source of drinking water (USEPA 2001). A typical deep well construction diagram is

shown in the figure below:
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4.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES

In this screening step, general response actions and technologies/process options are combined to

produce alternatives for evaluation in the context of specific evaluation criteria. This step identifies

differences between the alternatives with respect to effectiveness, implementability, and cost. Data for

effectiveness and implementabilitywere abstracted from Site Summaries, Record of Decisions (RODs),

Explanation of Significant Differences (ESDs), or five-year reviews publicly available on the USEPA

Region 6 web page. The five-year reviews also provided data for effectiveness. Costs were based on

material, vendor, and contractor costs, construction schedules, and published data, including USEPA

data.

4.1 Development of Alternatives

Process options/technologies are combined to address affected media (sludge, soils, and groundwater)

in one alternative that meets the remedial action goals for each media. Alternatives were developed to

span the range of possible remedies for the site from “no action” to “clean closure” with intermediate

options providing varying degrees of protectiveness. Table 6 lists the appropriate treatment technology

for each medium and the alternative(s), which include the specific treatment technology.

As discussed in Section 3, some process options/technologies are more suitable for reducing volume,

toxicity, or mobility of wastes. Alternatives were developed such that the assemblage of components

(process option or technology) resulted in alternatives that meet the remedial action objectives listed in

Section 3.1 and reduce volume, toxicity, and mobility of wastes. For example, incineration of sludges

reduces volume, toxicity, and mobility of wastes and meets the remedial action objectives for sludge

and liquid wastes listed in Section 3.1.1. Injecting aqueous liquids, such as water remaining in tanks,

contact storm water, or groundwater, into the on-site deep well reduces volume of wastes and meets the

remedial action objectives for sludge and liquid wastes. A barrier wall can reduce the mobility of

groundwater and mitigate the potential for COPCs in groundwater to migrate beyond the Site

boundaries. Solidification of sludge reduces mobility of wastes and mitigates the potential release of

COPCs to surface soils and sediments and the potential migration of COPCs into groundwater.

Excavating and consolidating surface and subsurface soils above ground surface reduces the mobilityof

COPCs and mitigates potential migration of COPCs to groundwater. A RCRA Subtitle C cap reduces

mobility and mitigates potential migration of COPCs to groundwater, mitigates potential direct

contact/inhalation of COPCs by human and ecological receptors, and mitigates the release of COPCs

into surface soils, sediments, and surface water. Installing a leachate collection and leak detection

system under consolidated soils and solidified sludges mitigates potential migration of COPCs to

groundwater. Other treatment technologies such as thermal desorption, bioremediation, or incineration

will reduce volume, toxicity, and mobility of wastes. These technologies also meet the remedial action

objectives for sludges, liquid wastes, and soils. The combined technologies are summarized in the table

below.
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Alternative Designation Description

1 No Action Required by NCP

2 Engineered

Containment of

Unsolidified Sludges

and RCRA Subtitle C

Containment of Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall,

groundwater gradient recovery system and enlarged perimeter berms

Consolidate sludges in Sludge Pit and construct a RCRA Subtitle C cap

supported by a solidified bridge cap

Consolidate affected soils and debris in RCRA Subtitle C equivalent cell

located above ground surface

No action (with monitoring) for groundwater

Institutional controls

3 Engineered

Containment of

Solidified Sludges and

RCRA Subtitle C

Containment of Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall,

groundwater gradient recovery system and enlarged perimeter berms

Consolidate/solidify sludges in Sludge Pit and construct a RCRA Subtitle C

cap

Consolidate excess solidified sludge/affected soils/debris in a RCRA Subtitle

C equivalent cell located above ground surface

No action (with monitoring) for groundwater

Institutional controls

4 RCRA Subtitle C

Containment of

Solidified Sludges and

Untreated Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall and

enlarged perimeter berms

Solidify sludges and consolidate solidified sludges/affected soils/ debris in a

RCRA Subtitle C equivalent cell located above ground surface

No action (with monitoring) for groundwater

Institutional controls

5 Slurry Phase

Bioremediation of

Sludges and RCRA

Subtitle C Containment

of Treated Sludges and

Untreated Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall and

enlarged perimeter berms

Slurry-phase bioremediation of consolidated sludges within Sludge Pit

Consolidate solidified sludge residuals and affected soils in a RCRA Subtitle

C equivalent cell located above ground surface

No action (with monitoring) for groundwater

Institutional controls

6 Thermal Desorption

and RCRA Subtitle C

Containment of Treated

Sludges and Untreated

Soils

Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall and

enlarged perimeter berms

Solidification/excavation and thermal desorption of sludges

Consolidate treatment residuals and untreated soils/debris in a RCRA

Subtitle C equivalent cell located above ground surface

No action (with monitoring) for groundwater

Institutional controls
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Alternative Designation Description

7 Off-site Incineration Injection well disposal of water contained in tanks, separators, and Sludge Pit

Construct Sludge Pit improvements to include subsurface barrier wall and

enlarged perimeter berms

Off-site incineration of solidified sludges and soils

Off-site disposal of tank materials and construction rubble

No action (with monitoring) for groundwater

Institutional controls

4.2 Components Common to Remedial Alternatives

This section discusses components common to the remedial alternatives, except for “No Action”.

4.2.1 Pre-Construction

Phase 1 of Remedial Alternatives 2 through 7 includes pre-construction activities, management of tank

contents, and tank demolition. The pre-construction phase includes the remedy design.

Activities in Phase 1 include planning facility and demolition work, preparation of submittals,

mobilization and construction of project facilities and utilities, improving site roads, plugging and

abandoning of existing monitoring wells, transfer of tank water to the on-site injection well, abatement

and off-site disposal of asbestos and lead paint, off-site disposal of laboratory chemicals, drums, and

bucket wastes, tank structure and piping demolition, hauling scrap metal to an off-site processor, and

demobilization of Phase 1 equipment and personnel.

Additional pre- and post-construction activities will be needed to address the presence of the cemetery

at the Site. Pre-construction activities include an archaeological survey of the cemetery area, followed

by removal and relocation of the funerary (including the brick and wrought iron gate) to on-site storage.

After completion of the remedy, the funerary will be replaced on the Site at its previous coordinates

consistent with the archaeological survey results.

4.2.2 Air Monitoring

Air monitoring would be implemented during the pre-design investigation for the selected remedial

alternative. The goal of the air monitoring during the pre-design investigation is to evaluate the

potential for releases to ambient air and to develop fence-line and remediation worker safetymonitoring

programs for remedy implementation. Ambient air monitoring consists of short-term monitoring and

time-integrated monitoring.

It is assumed that short-term monitoring may utilize instrumentation that provides continuous

instantaneous readings of total VOC concentrations in ambient air around the perimeter of the Site.

During the remedial action, air quality may be monitored by automatic instrumentation that triggers a

014267



Feasibility Study Report Malone Service Company Superfund Site

Remedial Investigation and Feasibility Study June 2008

Project No. 811102 4-4

process control alarm signal if a pre-set reading is exceeded.

Time-integrated ambient air monitoring could consist of the daily collection of ambient air samples in

Summa canisters with subsequent analysis by gas chromatography/mass spectrometryas specified in

the USEPA Compendium Method TO-15 (Determination of Volatile Organic Compounds (VOCs) in

Air Collected in Specially-Prepared Canisters and Analyzed by Gas Chromatography/Mass

Spectrometry (GC/MS)) (USEPA 1999a). For discussion purposes, it was assumed that one sample

could be collected upgradient of the prevailing wind direction and two samples could be collected

downgradient of the prevailing wind direction. Samples could be analyzed for a selected list of VOCs

that are predicted from the modeling to exceed the TCEQ Risk-Based Exposure Limit (RBEL) for the

inhalation of volatiles (AirRBELInh). During soils consolidation, samples could also be collected at the

same locations for PCBs with subsequent analysis by gas chromatography/electron capture detector as

specified in the USEPA Compendium Method TO-4 (Determination of Pesticides and Polychlorinated

Biphenyls in Ambient Air Using High Volume Polyurethane Foam (PUF) Sampling Followed by Gas

Chromatographic/Multi-Detector Detection (GC/MD)) (USEPA 1999b).

Time-integrated ambient air monitoring could also consist of monitoring for particulate matter less than

10 micrometers in diameter (PM10) and for metals content of particulate matter. Sources of particles

ranging between 2.5 and 10 micrometers are crushing or grinding operations, excavations, and dust

from unpaved roads. PM10 measurements can be conducted using continuous mass concentration

measurements with a fence line monitor operated in compliance with 40 CFR Part 60 Appendix B

Performance Specification 11 (Specifications and Test Procedures for Particulate Matter Continuous

Emission Monitoring at Stationary Sources). Mass concentration measurements could be confirmed

using USEPA Method 5 (Determination of Particulate Matter Emissions from Stationary Sources) as

described in 40 CFR Part 60 Appendix A. Metals concentrations in particulate matter could be

measured as described in the USEPA Compendium Method IO-3 (Chemical Species Analysis of Filter-

Collected Suspended Particulate Matter SPM) (USEPA 1999c). For discussion purposes, it was

assumed that one sample could be collected upgradient of the prevailing wind direction and two

samples could be collected downgradient of the prevailing wind direction. Since metals were not

estimated to present a risk to the construction worker (as a surrogate for the remediation worker),

particulate samples could be analyzed for lead, an NAAQS criteria pollutant.

In addition to ambient air monitoring, remediation worker safety monitoring programs would be

implemented during the remediation phase of the project by the remediation contractor. Remediation

worker safety monitoring programs are designed to comply with the Occupational Safety and Health

Administration (OSHA) Hazardous Waste Operation and Emergency Response Standard

(HAZWOPER) for cleanup operations required by a governmental body at uncontrolled hazardous

waste sites. These standards are promulgated at 29 CFR 1910.120 (Hazardous Waste Operations and

Emergency Response). Remediation worker monitoring programs describe the frequencyand types of

air monitoring, personnel monitoring, and environmental sampling techniques and instrumentation to
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be used, including methods of maintenance and calibration of monitoring and sampling equipment.

Generally these programs include monitoring the breathing air with appropriate direct reading test

equipment (i.e., combustible gas meters, detector tubes, volatile organic compound monitors, or dust).

It was assumed that this program would be implemented during the duration of the remedial action.

Air monitoring programs developed during the pre-design investigation for remedy implementation

could include all or a portion of the methods described above.

4.2.3 Sludge Pit Improvements

Alternatives 2 through 7 include the following improvements to the Sludge Pit:

 Enlarged perimeter berms to allow for access of construction equipment; and

 Subsurface barrier wall (slurry wall) to control infiltration of groundwater into the Sludge Pit

during remedy implementation.

4.2.4 Solidification

USEPA has suggested that an UCS criterion is an appropriate performance goal for the use of

solidification to address sludges at this Site. Because they are expected to achieve an UCS of 25 psi, as

discussed in the Treatability Study Report (Shaw 2008), the following reagent mixes were utilized for

alternative evaluations and costing:

 0.10 mix ratio Portland cement / 0.10 mix ratio quicklime / 0.20 mix ratio LA Ash fly ash for

the Sludge Pit with a volume increase of 16%;

 0.05 mix ratio Portland cement / 0.05 mix ratio quicklime / 0.20 mix ratio LA Ash fly ash for

the Oil Pit with a volume increase of 12%; and

 0.15 mix ratio Portland cement / 0.15 mix ratio quicklime / 0.30 mix ratio fly ash / 0.50 mix

ratio site soil for the API Separators with a volume of 49%.

It is assumed that tank sludges would be incorporated into the Sludge Pit and treated with the same

reagent mixes as the Sludge Pit.

The Treatability Study showed that quicklime most efficiently achieved a UCS equal to or greater than

25 psi. The required quicklime reagent does impose significant operational constraints (e.g., need for a

separate mixing area); it is noted that a lower strength criterion would decrease or eliminate the amount

of quicklime needed. A pre-design investigation is typically used to optimize the reagent mix and

strength requirements.

4.2.5 RCRA Subtitle C Equivalent Cell

The RCRA Subtitle C equivalent cell includes both a cap and leachate collection and leak detection

system as depicted in Figure 4.
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The typical components of the RCRA cell cover include a hydroblanket, an 18-inch clay layer, a

synthetic drainage layer (geonet with geotextile on top), high-density polyethylene (HDPE)

geomembrane liner, geosynthetic clay liner (GCL) with geotextile on top and bottom, and gas vent

layer (geonet with geotextile on top and bottom). The hydroblanket is a surface treatment that contains

wood/polyester fibers and tackifiers to mat and adhere to the surface. Within the mat matrix is fertilizer

and grass seeds. The hydroblanket has proven to provide more erosion protection and quicker grass

cover than conventional topsoil and seeding methods.

The typical components of the RCRA leachate collection and leak detection system include geotextile,

geomembrane with a drain pipe in the leachate collection system, geomembrane, geotextile, and a drain

pipe in the leak detection system, and an underlying compacted clay layer with geotextile on top and

bottom.

Cost estimates for the RCRA Subtitle C equivalent cell were prepared with the Remedial Action Cost

Engineering and Requirements (RACER) system using the most current version, RACER 2006.

RACER 2006 is a licensed software product of EarthTech protected under U.S. patent (Talisman and

O’Gallagher 2007). RACER’s cost technologies are based on generic engineering solutions for

environmental projects, technologies, and processes. The generic engineering solutions were derived

from historical project information, industry data, government laboratories, construction management

agencies, vendors, contractors, and engineering analysis. A RACER estimate is created through

tailoring the generic engineering solutions by adding site-specific parameters to reflect project-specific

conditions and requirements. The tailored design is then translated into specific quantities of work, and

the quantities of work are priced using current price data. The Houston area labor rates were utilized in

the cost estimate.

4.2.6 General Site Improvements

General site improvements are also included in Remedial Alternatives 2 through 7. Common activities

for general site improvements are mobilization/demobilization and abandoning monitoring wells,

injection wells, and water supply wells.

Ordinary Site restoration costs (e.g., general grading, fill soil, revegetation, etc.) are included in the cost

estimates. General site improvements for the on-site actions (Remedial Alternatives 2 through 6) also

include site grading to minimize accumulation of storm water during construction activities and

construction of drainage ditches for storm water management, and improving the levee along the Marsh

Area with additional soils for slope and adding rip-rap to handle storm surges. It is assumed that the

existing storm water discharge point would be utilized for storm water discharge during and after the

remedy implementation.

The extent to which areas that were not estimated to present an ecological risk in the BERA, such as the

Unused and Borrow Areas, will be needed for staging areas during remedial action is unknown. During

the remedy, the MCP will endeavor to not use the areas to the maximum extent possible. Full
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examination of the potential uses and post-remediation restoration of these areas should occur during

Remedial Design and in future discussions with the Trustees. If needed, restoration of these areas

would occur in accordance with specifications approved by USEPA in a Remedial Design/Remedial

Action Work Plan.

4.2.7 Groundwater Monitoring

Following completion of the remedial construction, a groundwater monitoring program would be

implemented. The groundwater monitoring program is used to demonstrate groundwater plume

stability and to assess exposure to human and ecological receptors to COPCs over TCEQ Class 3

groundwater PCLs at the MSC Superfund Site boundaries. No action with monitoring would be

implemented with a PMZ as described in Section 3 (No Action with Monitoring). This component

includes the development of a groundwater monitoring plan.

The groundwater component includes the installation of permanent groundwater monitoring wells and

periodic monitoring to demonstrate compliance with the groundwater remedial action objective of no

migration beyond the site boundaries exceeding the Class 3 groundwater PCLs. It is assumed that the

permanent groundwater well network would initially consist of paired monitoring wells screened in the

upper and lower portion of the paleochannel and in the potentially transmissive zones for a total of 40

monitoring wells. For estimating purposes, monitoring would consist of one comprehensive

groundwater event for the analysis of metals, SVOCs, VOCs, and other parameters such as sulfate,

nitrate, ferrous iron, and ethane, and seven subsequent quarterly events for the analyses of arsenic,

VOCs, and other parameters. Years three through five would consist of semiannual events for the

analyses of arsenic, VOCs, and other parameters and years six through thirty would consist of one

annual event for the analyses of arsenic, VOCs, and other parameters.

4.2.8 Institutional Controls and Plans

The MSC Superfund Site was acquired by Regor Properties in December 2001. In November 2007, the

MCP reached a court-approved settlement agreement with Southeast Texas Environmental LLC and

Regor Properties. The court approved settlement enables the MCP to impose on the property an

institutional control prohibiting residential, commercial and industrial development. The settlement

further requires that the land eventually be transferred to Scenic Galveston or a similar environmental

non-profit organization or, if such a transfer cannot be completed, requires that the land be used in the

future only to complete the response action and for purposes not inconsistent with final use as a natural

preservation or conservation area.

Remedial Alternatives 2 through 7 include the development of institutional controls and plans. As

previously discussed, the MSC Superfund Site will have an institutional control prohibiting residential,

commercial, and industrial development. A site development monitoring program would be

incorporated into the institutional control plan. If a transfer to an environmental non-profit organization
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cannot be completed an institutional control would be implemented that requires the land be used in the

future only for purposes not inconsistent with final use as a natural preservation or conservation area.

These institutional controls would effectively prohibit the construction of facilities or buildings within

100 feet of any contaminated areas of the Site. The institutional control plan would discuss

mechanisms for monitoring compliance with the institutional controls.

In addition, the surveyed location of the capped areas for soils and/or sludge in Remedial Alternatives 2

through 6 and prohibitions on disturbing the caps would be recorded on the property deeds filed with

the county. This institutional control plan will include requirements for site inspections, maintenance

of the caps, and monitoring compliance with the institutional controls. Fencing would be installed

around capped areas.

The institutional control for groundwater would be the recordation on the property deed of the

requirement for a PMZ. Because the groundwater is not considered potable due to total dissolved

solids concentrations greater than 10,000 mg/L, deed recordation restricting groundwater use would not

be required, but the MCP could elect to impose such a recordation.

4.2.9 Project Capital Costs

The costs for Remedial Alternatives 2 through 7 have a –30 to +50% level of accuracy and include a

contingency. Other costs include project management efforts, pre-design investigation, remedial design

and engineering support, construction management and third party quality assurance/quality control

(QA/QC).

4.2.10 Post Closure Operation and Maintenance Activities and Costs

Operation and maintenance (O&M) for Remedial Alternatives 2 through 7 include the groundwater-

monitoring program described above. Other O&M costs for Remedial Alternatives 2 through 6 include

monitoring the capped areas for the potential emission of gases, monitoring the leachate collection and

leak detection systems for liquid infiltration, and Site maintenance (mowing, cover maintenance, and

drainage maintenance).

4.3 Screening of Alternatives

Section 3 described the remedial action objectives and presented technologies and process options that

had been evaluated in the PRAER (URS 2004b) for their ability to meet the remedial action objectives.

Each of the seven alternatives listed in Section 4.1 (other than No Action, which is required to be

carried through to the Detailed Analysis of Alternatives) are evaluated against the three broad criteria:

effectiveness, implementability, and cost.

The effectiveness evaluation covers the short-term effectiveness during the remedial construction and

implementation period, long-term effectiveness after the remedial action is complete and remedial
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action objectives have been met, and reductions in toxicity, mobility, or volume.

The implementability evaluation covers the technical and administrative feasibility of the alternative.

Technical feasibility includes the ability to construct, reliably operate, and meet regulatory

requirements, as well as the ability to meet the O&M and monitoring requirements after completion of

the remedial action. Administrative feasibility includes the ability to obtain approvals from other

agencies, the availability of treatment, storage and disposal capacity, and the availability of necessary

equipment and skilled workers.

The objective of the cost evaluation is to eliminate from further consideration those alternatives whose

costs are grossly excessive for the effectiveness provided. Costs for implementation, and if applicable,

O&M were estimated by applying cost data compiled in the PRAER from RODs, ESDs, and five-year

reviews, as well as engineering judgment. Engineering judgment includes experience at comparable

federal Superfund Sites in the Gulf Coast as well as data presented in USEPA remediation technology

documents.

4.4 Alternative 2: Engineered Containment of Unsolidified Sludges and RCRA

Subtitle C Containment of Soils

In addition to the common components discussed above, this alternative includes the following specific

components:

1. Consolidate sludges in the Sludge Pit and construct a RCRA Subtitle C cap supported by a

solidified bridge cap over the Sludge Pit.

2. Excavate and consolidate affected soils, debris, and rubble in a RCRA Subtitle C

equivalent cell.

Figure 4 depicts the RCRA cell cover detail for the Sludge Pit and the RCRA Subtitle C equivalent cell

for affected soils, debris and rubble. Figure 5 depicts a containment design layout for Alternative 2.

Figure 6 presents a conceptual design for the Sludge Pit containment area. Components of the Sludge

Pit containment area include:

1. Constructing a subsurface barrier wall around the Sludge Pit and installing a hydraulic

gradient control recovery system within the barrier wall.

2. Consolidating sludges from the Oil Pit, the tanks, the API 100 separator, and the API 1200

separator into the Sludge Pit.

3. Solidifying the upper 10-feet of sludge in the Sludge Pit with a pozzolanic reagent or

reagent mixture to a compressive strength sufficient to support a RCRA Subtitle C cap.

4. Constructing a RCRA Subtitle C cap as depicted in Figure 4.

Applying reagent to the surface of the Sludge Pit with a hydraulic excavator and mixing the reagent
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with the sludge accomplishes solidification. The depth of the mixing and reagent choice is a function

of the strength required to support the RCRA Subtitle C cap.

Components of the soils cell include:

1. Constructing a RCRA Subtitle C leachate collection and leak detection system as depicted

in Figure 4 for a cell to contain excess solidified sludge and affected soils.

2. Consolidating affected surface soils from the Laydown Area and surface and subsurface

soils from the Cemetery Area, the Maintenance Area - Pits, the Maintenance Area - 900,

and Unit 800 Area into the RCRA Subtitle C equivalent cell as shown in Figure 5. Soils

areas for remediation are depicted in Figure 3.

3. Constructing a RCRA Subtitle C cap over the consolidated soils as depicted in Figure 4.

4. Backfilling the excavated soil areas to ground surface with clean soil.

4.4.1 Effectiveness

The injection (deep) well system for disposal of aqueous wastes has high long-term effectiveness.

Injecting aqueous liquids, such as water remaining in tanks, contact storm water, or groundwater, into

the on-site deep well reduces volume of wastes and meets the remedial action objectives for liquid

wastes. Numerous organic and inorganic chemical constituents that are dissolved in the aqueous phase

can be injected, unrestricted by aqueous concentration limits. The system provides short-term

effectiveness since there is minimal pretreatment (usually filtering) of the aqueous wastes and liquids

can be pumped and injected with minimal remediation worker exposure.

A barrier wall with an internal groundwater recovery system is an effective technology for mitigating

the potential for impacted groundwater to migrate from the Sludge Pit containment area. A barrier wall

can reduce the mobility of groundwater and mitigate the potential for COPCs in groundwater to migrate

beyond the Site boundaries. Over the long-term, the barrier wall may fail due to faulty construction or

material incompatibility associated with unconfined sludges that may migrate to the barrier wall. In

addition, if a decision is made to switch to a different treatment technology because the remedial

objectives are not met, it may be difficult to remove the wall. Installation of the barrier wall may

involve potential short-term risk to the remediation workers because potentiallycontaminated soil must

be excavated and handled.

Excavating and consolidating surface and subsurface soils above ground surface reduces the mobilityof

COPCs and mitigates potential migration of COPCs to groundwater.

Both capping and solidification are well-understood and accepted technologies; there are well-

established procedures for ensuring long-term effectiveness, including QA/QC testing procedures

during solidification (USACE 1995; USEPA 2002c) and during capping. Solidification of sludges

reduces mobility of wastes and mitigates the potential release of COPCs to surface soils and sediments
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and the potential migration of COPCs into groundwater. Changes in sludge physical and chemical

characteristics after applying the solidification reagent(s) may increase the mobility of particular

contaminants. In addition, this alternative leaves unsolidified sludge buried within the paleochannel

and relies upon the engineered containment components (cap, wall, and recovery system) to reduce

mobility of COPCs and leaching of COPCs into groundwater. The risk of remediation worker

exposure to sludge contaminants and the risk of remediation worker or public exposure to volatile

emissions during solidification must be evaluated during the remedial design study.

Capping increases the long-term effectiveness of solidification by 1) minimizing ingestion, inhalation,

and direct contact exposure of human and ecological receptors to waste materials, 2) reducing the

mobility of the waste, and 3) preventing vertical infiltration of water into wastes and reducing the

creation of contaminated leachate. While a cap will reduce the mobility of COPCs and prevent

potential direct contact/inhalation exposure and surface run-off, it does not reduce volume or toxicity.

Placing a cap over the solidified sludge reduces mobilityand mitigates potential migration of COPCs to

groundwater. A cap also mitigates potential direct contact/inhalation of COPCs by human and

ecological receptors and mitigates the release of COPCs into surface soils, sediments, and surface

water. The long-term performance of a cap is a function of quality construction more than materials, so

construction quality assurance is critical. Once a cap is complete, VOC emissions from the waste

materials are controlled and a land surface is available that can support shallow-rooted vegetation.

Long-term inspections and maintenance of the cap is required. The cap needs to be inspected for

erosion and unsuitable plant growth. Erosion could contribute to cap failure and deep-rooted vegetation

could interfere with the integrity of the cap.

This alternative relies upon a bridge cap to support the RCRA Subtitle C cap. Since the bridge cap

rests on unsolidified sludge in this alternative, a potential risk to the long-term effectiveness of this

remedy is the settlement or collapse of the bridge cap with subsequent settlement of the RCRA Subtitle

C cap. In this scenario, the sludge could potentially emerge onto the surface of the cap.

The construction of a RCRA Subtitle C equivalent cell (landfill) for soils, debris and rubble would: 1)

minimize ingestion, inhalation, and direct contact exposure of human and ecological receptors to waste

materials 2) reduce the mobility of the waste, and 3) prevent vertical infiltration of water into wastes

and reduce the creation of contaminated leachate. This is a common, well-understood, and accepted

technology for sequestering waste materials. GCWDA, adjacent to the MSC Superfund Site, places

non-hazardous waste from area industries into a landfill.

No action with monitoring for groundwater is an appropriate technology since groundwater does not

need to be remediated within the plume, but groundwater is monitored to mitigate the risk of impacted

groundwater moving to the property boundaries.

Response action elements, such as fencing, must be inspected and maintained in order assure long-term

effectiveness.
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The primary risks to the community during the remedial action would be from VOCs emitted from

sludge handling and VOCs and PCBs from soils handling. In general this alternative has minimal

impact upon the community. Potential increased emissions during solidification resulting in increased

risk to the community should be minimized with this alternative since a minimal amount of sludge will

be solidified, and the solidification occurs in situ. Some limited increased risk may occur during

consolidation of sludges and soils. Depending on the choice and concentration of reagents, there is the

risk of uncontrolled exothermic reactions from the heat generated during the solidification reaction.

Since treated wastes would remain on the site, a five-year review would be required with this remedy.

Residual risk is nominal provided that routine maintenance and inspection of the RCRA Subtitle C

equivalent cell and the Sludge Pit cell cover and containment berms are conducted to ensure the

integrity of the containments and the effectiveness of the institutional controls.

4.4.2 Implementability

Injection well disposal of tank water and water generated from the extraction of groundwater inside the

barrier wall is implementable with the presence of the operating on-site injection well (WDW-138).

The injection well is currently operated under a TCEQ- and USEPA-approved Storm Water

Management Plan (URS 2005a); suitability for operation is evaluated through annual Mechanical

Integrity Tests (Sandia 2007) and maintenance procedures specified in the Storm Water O&M Plan

(URS 2005b). The use of the well could be compromised if the well infiltration galleries become

plugged, if the packers separating the injection zone from the confining zone fail or if corrosion or leaks

in the casing or tubing requires workovers.

The installation of a barrier wall can take between one to two months to complete while continued

monitoring to assess the performance of the barrier wall could take up to 20 years or longer. Barrier

wall construction techniques are well-understood (Pearlman 1999), and walls can be installed to depths

of 200 feet. Barrier walls can be used with other remedy components such as caps.

Solidification has a short-time frame to implement; the average operational time to treat 1,000 cy of

waste was 1.1 months (USEPA 2000), while the average time to complete a solidification remedial

action is 4 years from the time the ROD is signed until the technology is complete (USEPA 2004c).

Prior to implementing solidification, the Remedial Design phase should include a treatability study to

identify an appropriate reagent mix. Solidification is straightforward to implement in conjunction with

other technologies, such as landfilling or capping in place. Solidification is implementable with current

and readily-available equipment and personnel. Sufficient vendors are available in the Gulf Coast

region to provide competitive bids.

Limited treatability studies are needed prior to designing a cap to cover hazardous wastes. The

compatibility of wastes with the cap materials must be evaluated. Candidate soil sources must be

evaluated for compaction characteristics, shear strength, and hydraulic conductivity (USEPA 2004a).

Caps can be used in conjunction with other remedies such as barrier walls or solidification. The
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installation time for the cap ranges from 1 to 4 months while active monitoring and maintenance

expenses for a cap can last for 30 years (USDOE 2003).

No action with monitoring for groundwater is easily implementable; a monitoring well network can be

installed and sampled on a routine basis. The constituents of concern in groundwater (VOCs and

arsenic) are easily amenable to routine sampling by field technicians and by routine analyses by

commercial environmental laboratories.

Institutional actions such as institutional controls and fencing are relatively inexpensive to enact which

makes them implementable; however, institutional controls require the concurrence of the property

owners. The MSC Superfund Site is currently zoned as Heavy Industrial (Texas City2006) by the City

of Texas City.

It is estimated that it would take 18 months for the design phase and 36 months to implement the

remedy.

4.4.3 Costs

Typical historical costs for the installation of a barrier wall system range from $2 to $10 per square foot

of barrier for a soil-bentonite barrier wall to $40 to $200 per square foot for a barrier – grout wall.

These costs include barrier trench excavation (if applicable), barrier installation, sampling well

installation, sampling and analysis for process control, and site supervision, quality assurance and

health and safety support. Indirect costs, such as project management, site characterization, treatability,

testing, design and engineering, vendor selection, permit preparation and fees and contingencies are not

included (NFESC 2004).

The total cost to implement a solidification system can range up to $200 to $300 per cubic yard of

sludge (USEPA 2000). The costs of installing a RCRA cap can range up to $200,000 per acre for a

RCRA Subtitle C cap (USDOE 2003).

The costs for no action with monitoring for groundwater are based upon the number of wells and the

number and types of chemical analysis. Based on costs incurred during the RI, the installation of a

single-cased monitoring well can range up to $100 per linear foot. Based on RI costs, a typical suite of

analyses for groundwater (including VOCs, SVOCs, and metals) can range from $400 to $500 per

sample.

The estimated costs for implementing Alternative 2, including the installation of the barrier wall and

recovery system, the consolidation and solidification of the sludge and construction of a RCRA Subtitle

C cap, the consolidation of soils into a RCRA Subtitle C equivalent cell, and the 30-year O&M of the

cap and cell ranges from $30,000,000 to $35,000,000.
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4.5 Alternative 3: Engineered Containment of Solidified Sludges and RCRA Subtitle

C Containment of Soils

In addition to the common components discussed above, Alternative 3 includes the following specific

components:

1. Consolidate sludges in the Sludge Pit, solidify sludges in situ, and construct a RCRA

Subtitle C cap over the Sludge Pit.

2. Excavate and consolidate excess sludge, affected soils, debris, and rubble in a RCRA

Subtitle C equivalent cell.

Figure 4 depicts the RCRA cell cover detail for the Sludge Pit and the RCRA Subtitle C equivalent cell

for affected soils, debris and rubble. Figure 7 depicts a containment design layout for Alternative 3.

Figure 8 presents a conceptual design for the Sludge Pit containment. Components of the Sludge Pit

containment include:

1. Constructing a subsurface barrier wall around the Sludge Pit and installing a hydraulic

gradient control recovery system within the barrier wall.

2. Consolidating sludges from the Oil Pit, the tanks, the API 100 separator, and the API 1200

separator into the Sludge Pit.

3. Solidifying the entire sludge depth in the Sludge Pit with a pozzolanic reagent or reagent

mixture to a compressive strength sufficient to support a RCRA Subtitle C cap.

4. Construct a RCRA Subtitle C cap as depicted in Figure 4.

Components of the soils containment include:

1. Constructing a RCRA Subtitle C leachate collection and leak detection system for a cell to

contain excess solidified sludge and affected soils.

2. Consolidating excess solidified sludges from the Sludge Pit into the RCRA Subtitle C

equivalent cell as shown in Figure 7.

3. Consolidating affected surface soils from the Laydown Area and surface and subsurface

soils from the Cemetery Area, the Maintenance Area - Pits, the Maintenance Area - 900,

and Unit 800 Area into the RCRA Subtitle C equivalent cell as shown in Figure 7. Soil

areas for remediation are depicted in Figure 3.

4. Constructing a RCRA Subtitle C cap over the excess solidified sludge and consolidated

soils as depicted in Figure 4.

5. Backfilling excavated soil areas to ground surface with clean soil.

In situ solidification uses auger/caisson systems and injector head systems to add binders to the

contaminated soil or waste without excavation, leaving the resultant material in place. For example, in
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situ solidification in the Sludge Pit could be accomplished with a crane equipped with a 12-foot

diameter auger that solidifies in columns; the solidification continues in this manner until the process is

complete. This process is similar to the in situ solidification process discussed in Section 3.

4.5.1 Effectiveness

The long-term effectiveness and reductions in toxicity, mobility, and volume are similar for this

alternative and Alternative 2. However, in this alternative, the sludge is solidified within the Sludge Pit

containment area and the RCRA Subtitle C cap is supported by solidified sludge instead of resting on a

bridge cap. Therefore potential long-term effectiveness issues with the bridge cap are removed.

In addition, the ability to meet the remedial action objective for mitigating potential migration of

COPCs from wastes into groundwater is improved with this alternative because the sludge is solidified

throughout the depth of the Sludge Pit. However, since the contained solidified sludge still remains

within the paleochannel, there is long-term risk for potential COPC migration from wastes to

groundwater. The long-term environment and conditions to which the solidified waste is exposed can

affect the stability of the treated waste (Klich et. al. 1999). Klich et. al. (1999) recommended that

cement-based solidified wastes should not be buried in deleterious environmental zones, such as acid or

saline soil, as well as fluctuating groundwater systems. In this alternative, solidified wastes remain in

the groundwater table; however, the risk of COPC migration to groundwater is mitigated because the

remedy incorporates a slurry wall to minimize infiltration of groundwater.

It may be difficult to verify the completeness of the solidification process using conventional strength

testing procedures due to the depth of the sludge in the Sludge Pit. Incomplete solidification would

result in similar risks as described in Alternative 2 for the bridge cap and migration of COPCs.

The risks to the community and remediation worker exposure during the remedial construction and

implementation period are similar to those described for Alternative 2.

Since treated wastes would remain on the site, a five-year review would be required with this remedy.

Residual risk is nominal provided that routine maintenance and inspection of the RCRA Subtitle C

equivalent cell and the Sludge Pit cell cover and containment berms are conducted to ensure the

integrity of the containments and the effectiveness of the institutional controls.

4.5.2 Implementability

The implementability of this alternative is similar to the implementability for Alternative 2. However,

solidification can be more difficult to implement in situ if the waste is below the water table (USEPA

2000).

It is estimated that it would take 18 months for the design phase and 42 months to implement the

remedy. The increased time to implement Alternative 3 relative to Alternative 2 is due to the increased

volume of sludge that must be solidified.
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4.5.3 Costs

The estimated costs for implementing this alternative, including the installation of the barrier wall and

recovery system, the consolidation and solidification of the sludge, the construction of a RCRA Subtitle

C cap, the consolidation of soils and excess solidified sludge into a RCRA Subtitle C equivalent cell,

and the 30-year O & M of the caps range from $40,000,000 to $45,000,000. Alternative 3 is more

costly than Alternative 2 due to the increased volume of sludge that must be solidified and the larger

above ground soils/solidified sludge containment area.

4.6 Alternative 4: RCRA Subtitle C Containment of Solidified Sludges and Untreated

Soils

In addition to the components discussed above for Alternative 2, this alternative includes the following

specific component:

1. Remove sludges from tanks, Sludge Pit, Oil Pit, and API separators and place in ex-situ

mixing area.

2. Solidify sludges in mixing area.

3. Transfer and consolidate solidified sludges and affected soils in an on-site above ground

RCRA Subtitle C equivalent cell.

Figure 4 depicts the RCRA Subtitle C equivalent cell components for solidified sludges, affected soils,

debris and rubble. Figure 9 depicts a containment design layout for Alternative 4. Figure 10 depicts

cross-section and plan views of the RCRA Subtitle C equivalent cell. Components of the solidified

sludge containment include:

1. Constructing containment area berms and a RCRA Subtitle C leachate collection and leak

detection system to contain solidified sludge and affected soils.

2. Transferring sludges from the Sludge Pit, the Oil Pit, the tanks, the API 100 separator, and

the API 1200 separator into a solidification area.

3. Solidifying sludges from the Sludge Pit, the Oil Pit, the tanks, the API 100 separator, and

the API 1200 separator in the solidification area.

4. Transferring and consolidating solidified sludges into the above ground RCRA Subtitle C

equivalent cell as shown in Figure 10.

5. Consolidating affected surface soils from the Laydown Area and surface and subsurface

soils from the Sludge Pit, the Oil Pit, the Cemetery Area, the Maintenance Area - 900, and

Unit 800 Area into the single RCRA Subtitle C equivalent cell as shown in Figure 10.

Figure 3 depicts the soil areas for remediation.

6. Constructing a RCRA Subtitle C cap as depicted in Figure 4 with an 18-inch clay layer, a
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synthetic drainage layer (geonet with geotextile on top), HDPE geomembrane liner, GCL

with geotextile on top and bottom, and gas vent layer (geonet with geotextile on top and

bottom).

7. Backfilling the Sludge Pit to ground surface with clean soil as shown in Figure 11. As an

option, partial backfill of the excavation to create a shallow freshwater pond may be

considered during the remedial design.

4.6.1 Effectiveness

The long-term effectiveness and reductions in toxicity, mobility, and volume are similar for this

alternative and Alternative 3. However, in this alternative, the sludge is solidified within a

solidification area and moved to a RCRA Subtitle C equivalent cell. The cell consists of clay levees, a

leachate collection and leak detection system, and a RCRA Subtitle C cap.

In this alternative, no solidified wastes remain below the groundwater table, minimizing the deleterious

effects of a fluctuating groundwater system (Klich et. al. 1999). No sludge, solidified or unsolidified,

would remain in the paleochannel, minimizing the long-term risk for potential COPC migration from

wastes to groundwater and improving the ability of this alternative to meet the remedial action

objective for mitigating potential migration of COPCs from wastes. The Sludge Pit and the Oil Pit

berms would be excavated until concentrations are less than the human health PRGs for subsurface

soils.

The ability to exercise quality control over the solidification process is enhanced in this alternative over

Alternatives 2 and 3, because each lift of material can be tested for strength during placement in the

RCRA Subtitle C equivalent cell, as opposed to testing within the Sludge Pit. If necessary, the

solidified sludge could be reworked in the cell or the solidification area.

This alternative could potentially increase risks to the community and remediation worker exposure

during the remedial construction and implementation period, as compared to Alternatives 2 and 3. The

potential exists that short-term VOC emissions may occur as the sludges are removed from the Sludge

Pit, transferred to a solidification area, solidified and transferred to the cell. The Treatability Study

report recommends a significant addition of quicklime reagent to achieve the 25 psi strength criterion

suggested by USEPA (Shaw 2008). The required quicklime reagent does impose significant

operational constraints (e.g., need for a separate mixing area); it is noted that a lower strength criterion

would decrease or eliminate the amount of quicklime needed.

Since treated wastes would remain on the site, a five-year review would be required with this remedy.

Residual risk is nominal provided that routine maintenance and inspection of the RCRA Subtitle C

equivalent cell are conducted to ensure the integrity of the containments and the effectiveness of the

institutional controls.
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4.6.2 Implementability

The implementability of this alternative is similar to the implementability for Alternative 2. The

remedy incorporates a slurry wall to minimize groundwater infiltration during the excavation of the

Sludge Pit.

Solidification should be simpler to implement and control in the solidification area during the multiple

handling steps. If the quality control samples do not obtain the required UCS criteria, the solidified

sludge should be reworked in the cell or removed from the cell and remixed in the solidification area.

It is estimated that it would take 18 months for the design phase and 48 months to implement the

remedy. The increased time to implement Alternative 4 relative to Alternative 3is due to the increased

volume of sludge that must be solidified, the amount of solidified sludge that must be excavated and

contained within the RCRA Subtitle C equivalent cell, and the larger cell that must be constructed. The

need to treat the sludge outside the Sludge Pit adds significant time to the operational process.

4.6.3 Costs

The estimated costs for implementing this alternative, including the consolidation and solidification of

the sludge, special operational considerations related to the reagent recipe, consolidation of soils, the

construction of the RCRA Subtitle C equivalent cell, and the 30-year O&M of the RCRA Subtitle C

equivalent cell ranges from $50,000,000 to $60,000,000.

4.7 Alternative 5: Slurry Phase Bioremediation of Sludges and RCRA Subtitle C

Containment of Treated Sludges and Untreated Soils

In addition to the common components discussed above, this alternative includes the following specific

components:

1. Consolidate sludges within the Sludge Pit.

2. Slurry-phase bioremediate consolidated sludges within the Sludge Pit in approximate 10 to

15-foot lifts.

3. Solidify sludge residual from the slurry-phase bioremediation to a compressive strength

sufficient to place in a RCRA Subtitle C equivalent cell.

4. Construct containment area berms and a RCRA Subtitle C leachate collection and leak

detection system to contain solidified sludge residual and affected soils.

5. Consolidate solidified sludge residuals into the RCRA Subtitle C equivalent cell.

6. Consolidate affected soils into the RCRA Subtitle C equivalent cell as shown in Figure 12.

Figure 3 depicts the soil areas for remediation.

7. Construct a RCRA Subtitle C cap as depicted in Figure 4.
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8. Backfill the Sludge Pit and excavated soil areas to ground surface with clean soil. As an

option, partial backfill of the excavation to create a shallow freshwater pond may be

considered during the remedial design.

Figure 12 depicts a conceptual layout for the slurry-phase treatment area.

4.7.1 Effectiveness

The long-term effectiveness and reductions in toxicity, mobility, and volume are similar for this

alternative and Alternative 4. However, in this alternative, the slurry-phase bioremediation should

reduce both organic COPC concentrations in the sludge and volume of sludge. Biodegradation of

organic compounds is irreversible and generally results, depending on the extent of treatment, in the

generation of innocuous end products such as water, carbon dioxide, and various inorganic salts, with

only residual concentrations of organic constituents.

After completion of each phase of the biotreatment, the sludge residuals are transferred to a

solidification area, solidified, and moved to a RCRA Subtitle C equivalent cell. The cell consists of

clay levees, a leachate collection and leak detection system, and a RCRA Subtitle C cap. No sludge,

solidified or unsolidified, would remain within the paleochannel, minimizing long-term risk for

potential COPC migration from wastes to groundwater and improving the ability of this alternative to

meet the remedial action objective for mitigating potential migration of COPCs from wastes.

The risks to the community and remediation worker exposure during the remedial construction and

implementation period may be decreased as compared to Alternative 4. Air emission limits were not

exceeded during the bioremediation for the French Limited Superfund Site (USEPA 1995a), indicating

the short-term risks to the community and remediation workers may not be significant.

Since treated wastes would remain on the site, a five-year review would be required with this remedy.

Residual risk is nominal provided that routine maintenance and inspection of the RCRA Subtitle C

equivalent cell are conducted to ensure the integrity of the containments and the effectiveness of the

institutional controls.

4.7.2 Implementability

The implementability of this alternative for the solidification of the sludge residuals and the soils

containment is similar to the implementability for Alternative 4.

A site-specific treatability study for slurry-phase bioremediation has not been performed. A typical

treatability study for bioremediation operates the process on a portion of the sludge to optimize

indigenous microorganism stimulation, to evaluate air emissions, to estimate the duration of the

remedial action, and to provide information for the final design such as pH and nutrient control.

The process involves the use of commonly available equipment, such as pumps, dredges, eductors,

piping, tanks as well as commonly available civil and structural engineering fabrication and
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construction processes readily available in an industrial area such as the Houston metropolitan area.

In addition to the bioremediation study, pilot test studies would be undertaken to determine the ratio of

the reagents and sludge residuals that would best meet the performance criteria for placement in a

RCRA Subtitle C equivalent cell.

The timeframe to complete bioremediation depends on the volume treated (USEPA 2002d); the French

Limited Superfund Site process treated approximately 15,000 cyper month of soils and sludges. The

duration of the remediation times for biotreating sludges at the MSC Superfund Site are extrapolated

from the results of the French Limited Superfund Site and other similar sites. Considering the

similarities of the sludges and the relative concentrations, actual active remediation times should be

similar. The sludges should be treated in “lifts” since the process is optimal at the sludge-water

interface. Due to the depth of the Sludge Pit compared to the pits at the French Limited Site, the

remediation system would be reinstalled for each “lift”. Depending on the duration of the interim

construction activity between each “lift”, there may be a need to reacclimate the microorganisms.

It is estimated that it would take 18 months for the design phase and 72 months to implement the

remedy. The increased time to implement this alternative as compared to Alternative 4 is due to the

timeframe to slurry-phase bioremediate the sludge. While the actual slurry-phase bioremediation at the

French Limited Superfund Site was 21 months, the remedy required 80 months to complete from the

time the ROD was signed (March 1988) to post-treatment care and backfilling of the final cell

(November 1994) (USEPA 1995a).

4.7.3 Costs

The repair and replacement costs for slurry-phase bioremediation can be expensive because of the wear

and tear on the equipment caused by mixing the sludge slurries. Mixing slurries is also energy

intensive and would increase costs, while aeration expenses can also be a major cost component. Post

treatment dewatering and solids disposal may be required, therefore significantly increasing overall

treatment costs. Bioremediation requires careful monitoring and more intensive operations and

maintenance; monitoring and control of pH, nutrients such as nitrogen and phosphorus, soil moisture

content is required to effectively reduce contaminant concentrations.

The costs for the slurry-phase treatment of 300,000 cy of sludge and soils at the French Limited

Superfund Site were estimated at $90 per cy. However, approximately half the volume treated at that

site was less contaminated soils and only three phases (the pilot study and two cells) were required to

complete the remedy.

This remedy assumes that the volume of sludge residuals is approximately 100,000 cy. The estimated

costs for implementing this alternative, the consolidation and slurry-phase bioremediation of the sludge,

solidification of sludge residuals, consolidation of soils, the installation of a RCRA Subtitle C

equivalent cell, and 30-year O&M of the RCRA Subtitle C equivalent cell ranges from $80,000,000 to
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$90,000,000.

4.8 Alternative 6: Thermal Desorption and RCRA Subtitle C Containment of Treated

Sludges and Untreated Soils

In addition to the common components discussed above, this alternative includes the following specific

components:

1. Solidify, excavate, and thermally treat solidified sludges by an on-site thermal desorption

unit.

2. Construct containment area berms and a RCRA Subtitle C leachate collection and leak

detection system to contain solidified sludge residuals and affected soils.

3. Dispose of thermally desorbed sludge residuals in a RCRA Subtitle C cell.

4. Dispose of aqueous residuals in the injection well.

5. Excavate and consolidate affected soils, debris, and rubble in a RCRA Subtitle C

equivalent cell. Figure 3 depicts the soil areas for remediation.

6. Construct a RCRA Subtitle C cap as depicted in Figure 4.

7. Backfill the Sludge Pit and excavated soil areas to ground surface with clean soil as shown

in Figure 11. As an option, partial backfill of the excavation to create a shallow freshwater

pond may be considered during the remedial design.

Figure 13 depicts a conceptual layout for the containment area.

4.8.1 Effectiveness

Thermal desorption uses temperatures and residence times designed to volatilize selected components

without oxidation. Wastes are heated to volatilize water and organic contaminants; a carrier gas

transports the volatilized chemicals to a gas treatment system such as an afterburner, catalytic oxidation

chamber, condenser, or carbon adsorption unit. These gas treatment systems remove the volatilized

compounds from the carrier gas. Thermal desorption is one of the presumptive remedies for VOCs in

soils (USEPA 1993). Thermal desorption provides 95-99% removal of VOCs (USEPA 1993);

therefore, this process option would provide reduction in toxicity, mobility, and volume of the

constituents in the sludge. Toxicity of sludge is also irreversibly reduced by thermal desorption of

VOCs. Since thermal desorption preferentially removes VOCs, mobility of the waste is also reduced.

Metals concentrations are unlikely to be reduced with thermal desorption. In this situation, the

presumptive remedy document recommends a treatment train where VOCs are addressed through

thermal desorption and other contaminants, such as metals, are addressed through solidification.

The long-term effectiveness and permanence of the RCRA Subtitle C equivalent cell for Alternative 6

is similar to Alternative 4.
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The risks to the community and remediation worker exposure during the remedial construction and

implementation period are similar to or greater than those described for Alternative 4. Sludge would be

transported to a solidification area, solidified, and then removed for treatment in the thermal desorption

unit. Short-term risks are increased due to increased handling of the sludge materials (solidification and

thermal desorption). Thermal desorption was employed at the MOTCO site and problems were

encountered in efficiently processing the sludge, which increased the short-term risks to the community

and remediation workers for limited period of time. The sludge materials at the MSC Superfund Site

are similar to the materials at the MOTCO site.

4.8.2 Implementability

Prior to thermal desorption, sludge is solidified to reduce free liquids and improve handling of the

waste materials. Pre-design investigations include a treatability study and a pilot-scale solidification

study for the sludge. A typical treatability study (trial burn) for thermal desorption operates the process

on a portion of the sludge to estimate contaminant concentrations after treatment, to evaluate heat input

requirements and bed temperatures, and to evaluate off-gas treatment. Pilot test studies would be

undertaken to determine the ratio of the reagents and sludge for optimal handling.

Equipment is transportable; mobilization to the MSC Superfund Site would be based upon long-term

availability of appropriate treatment trains at the time the remedy is implemented. Commercial systems

may be capable of 25 tons per hour throughput; however specific particle size and materials handling

requirements may limit the practical throughput of sludge at the MSC Superfund Site. Thermal

desorption is an energy-intensive alternative; natural gas is required to volatilize water and organic

contaminants.

The community may have the same concerns with thermal desorption as with incineration. Incineration

was shown to be an impracticable remedy for sludge and soils at the Brio and MOTCO Superfund Sites

due to concerns about volatiles emissions and the inability to efficiently process the sludge. Since

incineration was attempted at the MOTCO Superfund Site, which is approximately one mile from the

MSC Superfund Site, the local community may be sensitive to any remedy that relies on a thermal

component.

The average time to complete thermal desorption from issuance of the ROD until the technology was

complete was 4.5 years (USEPA 2004c). However, thermal desorption of approximately 12,800 cy of

soils for the Pristine Superfund Site was completed within 4 months (USEPA 1995b). Average

throughput for the thermal desorption unit was 6.5 tons/hour with an average availabilityof 62 percent.

Soil moisture content for this application was 15 to 20%. Higher moisture contents would increase the

treatment time. The cost estimate for Alternative 6 is developed based on 18 months for the design

phase and 60 months to implement the alternative.
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4.8.3 Costs

This alternative assumes a 25% reduction in sludge volume from the thermal desorption step. Since

thermal desorption requires the addition of gas to volatilize water and organic contaminants; the cost of

this alternative is sensitive to energy prices. The impact of rapidly rising energy costs on this

alternative was not evaluated, but could have a significant negative impact on the cost of this

alternative. The estimated cost for implementing this alternative, including the solidification and

thermal desorption of the sludge, consolidation of soils and sludge residuals into a RCRA Subtitle C

cell, and 30-year O&M of the RCRA Subtitle C equivalent cell ranges from $105,000,000 to

$115,000,000.

4.9 Alternative 7: Off-Site Incineration

This alternative includes the following components:

1. Excavate and solidify sludge and transport off-site for incineration.

2. Excavate affected soils and transport off-site for incineration.

3. Transport debris and rubble off-site for disposal.

In this alternative, no sludges or affected soils would remain on-site. Prior to transport off-site, sludges

would be solidified to remove free liquids.

4.9.1 Effectiveness

This alternative provides the greatest degree of long-term effectiveness since incineration irreversibly

reduces toxicity, mobility and volume of waste materials. Off-site incineration is an established

technology that has been used for more than 20 years to treat a variety of wastes at Superfund sites

(USEPA 2000). However, incineration was shown to be an impracticable remedy for sludge and soils

at Brio and MOTCO due to concerns about volatiles emissions and the inability to efficiently process

the sludge. The technology was not chosen as the primary remedy at other sites because of cost

concerns.

LDRs would be triggered with this alternative. Since the waste will be transported off-site for

treatment (incineration) it will require classification at the point of generation, i.e. when it is

removed from the Sludge Pit and other areas. If the waste is characteristically hazardous at this

point, then RCRA applies and consequently LDRs apply to the waste. After incineration, the

treatment residues (ash) are required to meet LDRs prior to land disposal. The consequences of this

are that the MCP effectively retains the long-term liability for the ash at the final disposal site.

Short-term risks to the community would be increased with this alternative. Approximately 23,500

truckloads of sludges would be moved from the site to an off-site incineration facility in Deer Park,

Texas or Port Arthur, Texas. Assuming that half the wastes are incinerated at the Clean Harbors
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facility in Deer Park, Texas (70 miles round trip) and half the wastes are incinerated at the Onyx facility

in Port Arthur, Texas (250 miles round trip) the increased risk to the community from vehicle traffic

can be calculated. The average rate of fatal accidents is 2.224 fatal crashes per 100,000,000 miles and

43 injury crashes per 100,000,000 miles (NHSTA 2005). Based upon this data the risk of a fatal crash

is 8.0x10-2 and an estimated 2 injury crashes could occur during transportation of wastes to an off-site

incinerator.

4.9.2 Implementability

From 1982 to 2002, incineration was one of the most commonly reconsidered technologies. In the 20-

year period, 25% of the RODs with incineration as the primary technology were revised to other

technologies such as thermal desorption (9 RODs), solidification (7 RODs), or bioremediation (5

RODs) (USEPA 2004c). This is consistent with the experience in the Texas Gulf Coast area. On-site

incineration was chosen as the on-site remedy for four sites (Brio, French, MOTCO, and Sikes). On-

site incineration was only successfully completed at the Sikes Superfund Site where the sludge had low

moisture content (URS 2004b). As discussed for Alternative 6, the community may have concerns

with incineration as a remedy. Incineration was removed as a remedy for sludge and soils at the Brio

and MOTCO Superfund Sites due to concerns about volatiles emissions and the inability to efficiently

process the sludge. Since incineration was attempted at the MOTCO Superfund Site, which is

approximately one mile from the MSC Superfund Site, the local community may be sensitive to

incineration as a proposed remedy even though this alternative proposes off-site incineration.

The average time to complete incineration from issuance of the ROD until incineration was complete

was 5 years (USEPA 2004c). The cost estimate for Alternative 7 is developed based on 18 months for

the design phase and 192 months to implement the alternative. The increased time to implement this

alternative is based upon limited commercial incinerator capacity in the vicinity of the Site. As noted

with respect to thermal desorption, incineration is energy-intensive. The movement of approximately

23,500 truckloads of sludges from the Site to an off-site incineration facility in Deer Park, Texas or Port

Arthur, Texas would also consume large amounts of fuel.

4.9.3 Costs

The cost of this alternative is sensitive to energy prices, both for the fuel for transporting the sludge and

soil and the gas used for incineration. The impact of rapidly rising energy costs on this alternative was

not evaluated, but could have a significant negative impact on the cost of this alternative. The

estimated cost for implementing Alternative 7, including transporting solidified sludges and affected

soils off-site to an incineration facility and incineration of the materials ranges from $450,000,000 to

$500,000,000.

4.10 Conclusions

Table 8 summarizes the results of the alternatives screening. In addition to the No Action Alternative,
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Alternative 2 (Engineered Containment of Unsolidified Sludges and RCRA Subtitle C Containment of

Soils), Alternative 3 (Engineered Containment of Solidified Sludges and RCRA Subtitle C

Containment of Soils), Alternative 4 (RCRA Subtitle C Containment of Solidified Sludges and

Untreated Soils), and Alternative 5 (Slurry Phase Bioremediation of Sludges and RCRA Subtitle C

Containment of Treated Sludges and Untreated Soils) are selected for detailed screening of alternatives.

Alternative 6 (Thermal Desorption and RCRA Subtitle C Containment of Treated Sludges and

Untreated Soils) is eliminated because the estimated incremental cost of approximately $25,000,000

over the cost of slurry-phase bioremediation is not supported by any increase in effectiveness or

implementability for the thermal desorption alternative, and thermal desorption presents comparable

potential short-term safety impact to remediation workers and the community. Alternative 7 (Off-Site

Incineration) is eliminated from further consideration because the costs are grossly excessive for the

effectiveness provided (including the increased short-term risks to the community from sludge

transportation) and for the time frame for implementation due to limited incineration capacity.
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5.0 DETAILED ANALYSIS OF ALTERNATIVES

In the detailed analysis, the alternatives that pass the preliminary screening step are evaluated against

seven of the nine NCP remedy evaluation criteria: 1) overall protection of human health and the

environment; 2) compliance with ARARs; 3) long-term effectiveness and permanence; 4) reductions in

toxicity, mobility, or volume through treatment; 5) short-term effectiveness; 6) implementability; and 7)

cost (USEPA 1988). The two modifying considerations, State acceptance and communityacceptance,

are typically not evaluated in the detailed analysis, unless information is available regarding these

criteria. USEPA will consider and address both State and community acceptance of an alternative

during the decision-making process.

5.1 Alternative 1: No Action

The no action alternative provides a baseline for comparing other alternatives.

5.1.1 Overall Protection of Human Health and the Environment

Because no remedial activities would be implemented with the no action alternative, long-term human

health and environmental risks for the site would essentially be the same as described in the BHHRA

(URS 2007a) and BERA (URS 2007b).

5.1.2 Compliance with ARARs

This evaluation criterion is used to determine whether each alternative would meet the Federal and

State ARARs. This alternative would not be compliant with location-specific ARARs for floodplain

protection since exposed waste remains at the Site. This alternative would also not be compliant with

the location-specific ARAR for surface water discharge. Under this alternative, storm water at the Site

would not be managed and eventually the API separators and the tank berm areas would overflow into

the drainage ditches and discharge into the Marsh Area or the Freshwater Pond. No chemical-specific

or action-specific ARARS are associated with the implementation of this alternative.

5.1.3 Long-Term Effectiveness and Permanence

This criterion evaluates the results of a remedial action in terms of risks remaining at the Site after

response objectives have been met. Currently, the threats to human health and environment are the

sludges in the Earthen Impoundment, separators, and tanks, and surface/subsurface soil with COPC

concentrations exceeding risk-based criteria. There are no controls for exposure to hazardous

substances and no long-term management measures. While the concentrations of some COPCs might

attenuate over time, most COPCs would not attain PRGs through natural attenuation within a

reasonable period.
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5.1.3.1 Reduction of Toxicity, Mobility or Volume through Treatment

This criterion addresses the statutory preference for selecting remedial actions that employ treatment

technologies that permanently and significantly reduce toxicity, mobility, or volume of the hazardous

substances as their principal element. This alternative provides no reduction in toxicity, mobility, or

volume of the contaminated soil or groundwater through treatment. Approximately 260,000 cy of

sludge and approximately 160,000 cy of soil exceeding risk-based criteria would remain in place.

5.1.4 Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative on the community, the remediation

workers, and the environment during the construction and implementation until remedial objectives are

met. This criterion also includes an estimate of the time required to achieve protection for the Site.

There would be no additional risks posed to the community, the workers, or the environment by

implementing this alternative. This alternative can be implemented immediately upon approval by

USEPA.

5.1.5 Implementability

The implementability criterion addresses the technical and administrative feasibility of implementing

the alternative and the availability of various services and material required to implement the

alternative. This alternative poses no implementability concerns since it involves no construction

activity.

5.1.6 Costs

Because there are no actions associated with this alternative, there are no anticipated capital and annual

O&M costs associated with implementation of this alternative.

Present Value Analysis Cost (rounded up to the nearest

$100,000)

Capital Costs $0

O&M Costs $0

TOTAL $0

5.2 Alternative 2: Engineered Containment of Unsolidified Sludges and RCRA

Subtitle C Containment of Soils

As discussed in Section 4, this alternative includes:

 Injection well disposal of water contained in tanks, separators, and the Sludge Pit;
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 Construct Sludge Pit improvements to include subsurface barrier wall, groundwater gradient

recovery system and enlarged perimeter berms;

 Consolidate sludges in the Sludge Pit and construct a RCRA Subtitle C cap supported by a

solidified bridge cap;

 Consolidate affected soils and debris in a RCRA Subtitle C equivalent cell located above

ground surface;

 No action (with monitoring) for groundwater outside the barrier wall; and

 Institutional controls.

5.2.1 Overall Protection of Human Health and the Environment

This alternative provides overall protection of human health and the environment. The engineered

containment of the Sludge Pit would eliminate direct contact and inhalation of COPCs by nature

conservancy workers as well as the potential release of COPCs from the sludge to surface soils,

sediments, and surface water. The RCRA Subtitle C cap, barrier wall, and internal gradient control via

pump/disposal would mitigate the migration of COPCs to groundwater by minimizing infiltration of

water through the sludge. The subsurface barrier wall and the internal groundwater recovery system

also mitigate potential releases of COPCs to the groundwater. This alternative also benefits from the

integrity of the existing Sludge Pit system (as evidenced by the limited releases of COPCs under a

significant hydraulic head resulting from the level of fluids within the Sludge Pit above groundwater).

The limited migration of waste constituents from the Sludge Pit to nearby monitoring wells located

within the paleochannel or to the potentially transmissive zones outside the paleochannel also indicates

that the waste materials are contained within the Sludge Pit.

The individual components constituting the RCRA Subtitle C cap are consistent with current regulatory

guidance. The topsoil layer has been replaced with a hydroblanket. The hydroblanket is a surface

treatment that contains wood/polyester fibers and tackifiers to mat and adhere to the surface. Within

the mat matrix is fertilizer and grass seeds. The hydroblanket has proven to provide more erosion

protection and quicker grass cover than conventional topsoil and seeding methods.

The RCRA Subtitle C containment of soils with COPC concentrations exceeding risk-based criteria

would eliminate the pathways of direct contact/ingestion/inhalation bynature conservancyworkers and

terrestrial ecological receptors to soil COPCs and the potential for COPC migration from soils to

sediments and surface water. Impacted subsurface soils would be excavated from above the top of the

uppermost water-bearing unit. The RCRA Subtitle C equivalent cell would control the migration of

COPCs to groundwater by greatly reducing infiltration of water through the consolidated soils.

This alternative retains a limited risk of migration of COPCs from sludge to groundwater, because

unsolidified wastes would remain in the paleochannel. Since construction details for the existing
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Sludge Pit liner system are not available and the integrity of the system cannot be evaluated there is

potential for future failure. The potential for impacted groundwater to migrate to the property

boundaries is mitigated by the presence of a barrier wall with groundwater recovery to maintain an

inward gradient within the contained Sludge Pit area. Because unsolidified wastes would be left in

place in the paleochannel, the groundwater monitoring component provides additional protection for

the environment with periodic evaluations to reconfirm the stability of the impacted groundwater

plumes.

5.2.2 Compliance with ARARs

This evaluation criterion is used to determine whether each alternative would meet the Federal and

State ARARs. In addition to the location-specific and chemical-specific ARARs and TBCs listed in

Tables 4 and 5, the action-specific ARARs for general remediation, water discharge, underground

injection, and groundwater management described in Table 6 are relevant to this Alternative. The

Sludge Pit component of this alternative does not need to meet the ARARs for landfills (40 CFR

264.300 through 40 CFR 264.310). As discussed in the Technical Memorandum: Are Land Disposal

Restrictions an ARAR for the MSC Superfund Site (MCP 2006), LDRs are neither applicable nor

relevant and appropriate to any remedial alternative at the Site that does not involve “placement” of

hazardous waste. Wastes may be left in-place, treated in situ, consolidated or processed within an AOC

without triggering LDRs. Alternative 2 does not meet the requirements of 40 CFR 264.228 for closure

of surface impoundments, since free liquids will not be eliminated by solidifying sludges through the

entire depth of the Sludge Pit. The RCRA Subtitle C equivalent cell component for the consolidated

soils meets the ARARs for landfills.

5.2.3 Long-Term Effectiveness and Permanence

This criterion evaluates the results of a remedial action in terms of risks remaining at the Site after

response objectives have been met. Currently, the threats to human health and environment are the

sludges in the Earthen Impoundment, separators, and tanks, and surface/subsurface soil with COPC

concentrations exceeding human health and ecological risk-based criteria.

Solidification is an established technology that has been used for more than 20 years to treat a varietyof

wastes at Superfund sites (USEPA 2000). Solidification is one of the top five source control treatment

technologies; prior to fiscal year 2002, solidification/stabilization was used at 205 sites (USEPA

2004c). As discussed in the PRAER, solidification/stabilization was evaluated as the primary remedial

alternative at twelve similar sites and was chosen as the remedy at seven similar sites.

Long-term effectiveness of this alternative was evaluated from the five-year reviews conducted for sites

with solidification/cap as a source control remedy. The five-year review for the MOTCO Superfund

(CH2M Hill 2002) Source Control OU, which included incineration of oils and liquids, excavation of
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wastes in the original on-site pits, solidifying the wastes, and disposing of the solidified wastes in the

excavated pits, and placing a cap over the solidified wastes, was protective of human health and the

environment because the waste had been removed or contained and is protected from erosion.

The first and second five-year reviews for the PAB Oil and Chemical Services Superfund Site (USEPA

2002a; USEPA 2007c) remedy, which consisted of (1) surface water treatment, (2) solidification of the

soils and sludge and on-site disposal, (3) clay cover over disposal, and (4) groundwater monitoring

determined that the remedy was protective of human health and the environment.

The second (most recent) five-year review of the remedy for operable units at the Gulf Coast Vacuum

Services Superfund Site (USEPA 2003), which included excavating and consolidating sludge and soil

into the West Pit; placing an impermeable synthetic membrane over the consolidated material;

backfilling clean soil into the excavated pit as well as on-site biological treatment of sludge, soil and

tank contents; stabilization and on-site disposal of bioremediation residuals and the metals

contaminated soils; and capping of the disposal area with a 2-foot compacted clay cover, determined

that the remedy was performing as intended and was currently protective of human health and the

environment.

While these five-year reviews indicate that solidification/capping remedy is protective, unsolidified

sludges were not left on-site. Because the bridge cap rests on unsolidified sludge in this alternative, a

potential risk to the long-term effectiveness of this remedy is the settlement or collapse of the bridge

cap with subsequent settlement of the RCRA Subtitle C cap. In this scenario, the sludge could

potentially emerge onto the surface of the cap. A cap failure would not meet the remedial action

objectives of mitigating the risk of direct contact and inhalation of COPCs by nature conservancy

workers as well as the potential release of COPCs from the sludge to surface soils, sediments, and

surface water above ecological risk-based criteria. A failure of the RCRA Subtitle C cap would not

meet the remedial action objective of mitigating the migration of COPCs to groundwater by reducing

infiltration of water through the sludge. A failure would be identified during routine maintenance and

inspection of the Sludge Pit cap and containment berms. These routine inspections should provide time

to undertake corrective action and reduce the risk that the extent of failure would proceed to the point

that sludge was exposed.

The long-term environment and conditions to which the solidified waste is exposed can affect the

stability of the treated waste. For example, Klich et. al. (1999) stated that the extent of degradation of

solidified wastes observed after six years post-treatment was considered slight to moderate, but that the

same environmental factors that affect the durability of concrete also must be considered when

evaluating the durability and permanence of cement-stabilized and solidified wastes. The authors

recommended that cement-based solidified wastes should not be buried in deleterious environmental

zones, such as acid or saline soil, as well as fluctuating groundwater systems. In this alternative,

because solidified wastes remain above the groundwater table, there should be minimal effect on the
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long-term permanence of the solidified bridge cap.

Impacted groundwater has not migrated to the site boundaries in the paleochannel or through the

potentially transmissive zones even though the site is uncontrolled. Additional long-term protective

components for groundwater include the inward gradient maintained around the Sludge Pit with the

barrier wall and groundwater recovery wells and the groundwater-monitoring program. The goal of

these components is to mitigate the potential for groundwater impacted by or in contact with sludge to

migrate off-site to adjacent properties or to the Marsh Area. The wall integrity should be routinely

monitored as part of the O&M process for long-term effectiveness. Several techniques are available to

monitor wall integrity, including gas tracers, electrical resistance tomography, ground-penetrating radar,

and seismic/acoustic methods (Pearlman 1999).

Because hazardous substances would remain contained on the site at concentrations above risk-based

levels, a five-year review would be required with this remedy. The primary residual risk potentially

remaining after the implementation of the remedy would be from the unsolidified sludges remaining in

the groundwater table and leaching to the groundwater.

5.2.4 Reduction of Toxicity, Mobility or Volume through Treatment

This criterion addresses the statutory preference for selecting remedial actions that employ treatment

technologies that permanently and significantly reduce toxicity, mobility, or volume of the hazardous

substances as their principal element.

Mobility of sludges is reduced through containment within bermed areas covered by a RCRA Subtitle

C cap and surrounded by a barrier wall, because this reduces infiltration and groundwater flow that

might enhance the mobility of hazardous substances. Approximately 100,000 cy of sludge would be

solidified sufficiently to support a cap; the remaining 160,000 cy of sludge would remain in place in the

paleochannel. However, because unsolidified sludge remains within the main distributarychannel, the

RCRA Subtitle C cap and the inward gradient control via the barrier wall and pumping system are the

only impediments to waste mobility. Sludge waste volumes are not reduced by this alternative.

The objective of the barrier wall and groundwater recovery well system is to recover impacted

groundwater from the immediate vicinity of the untreated sludge in the Sludge Pit. While COPCs in

the untreated waste could potentially leach into the groundwater flowing through the paleochannel, the

slight inward gradient maintained within the barrier wall should mitigate the down gradient migration

of the leachate. Therefore, the barrier wall reduces mobility. The presence of the barrier wall and the

groundwater recovery well system slightly reduces toxicity and volume over time. Additional

groundwater treatment to reduce toxicity is not warranted, because the current groundwater

concentrations were estimated to not present a potential unacceptable risk to human health.

Approximately 160,000 cy of soil exceeding risk-based criteria and an estimated 1,000 cy of concrete
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rubble (debris) would be moved to a RCRA Subtitle C equivalent cell. The mobility of hazardous

substances in the soil is reduced through the RCRA Subtitle C equivalent cell because this reduces

infiltration that might enhance mobility and reduces leachate mobilization to groundwater. The soil

does not remain in the groundwater-bearing zone, so the potential for leaching (mobility) of COPCs

caused by contact with groundwater is eliminated. Impacted soil volumes are not reduced by this

alternative.

5.2.5 Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative on the community, the remediation

workers, and the environment during the construction and implementation until remedial objectives are

met. This criterion also includes an estimate of the time required to achieve protection for the Site.

The primary risks to the community during the remedial action would be from VOCs emitted from

sludge handling and VOCs and PCBs from soils handling. In general this alternative has minimal

impact upon the community. Potential increased emissions during solidification resulting in increased

risk to the community should be minimized with this alternative since a minimal amount of sludge will

be solidified, and the solidification occurs in situ. Some limited increased risk may occur during

consolidation of sludges and soils. Depending on the choice and concentration of reagents, there is the

risk of uncontrolled exothermic reactions from the heat generated during the solidification reaction.

Personnel exposure during the remedial action would be controlled by the use of appropriate health and

safety procedures implemented under a site-specific HASP.

Preparing and adhering to a Storm Water Management Plan that would include criteria for off-site

discharge of storm water would minimize surface water impacts during construction activities. In

addition, the Storm Water Management Plan would include criteria for management of on-site

discharge of storm water to the Freshwater Pond during remedial implementation.

The cost estimate for Alternative 2 is developed based on 18 months for the design phase and 36

months to implement the alternative. The design phase includes the pre-design investigations and

preparation of work plans and design documents.

5.2.6 Implementability

The implementability criterion addresses the technical and administrative feasibility of implementing

the alternative and the availability of various services and materials required to implement the

alternative.

Technical feasibility is addressed by evaluating the ability to construct and operate the technology, the

reliability of the technology, the ease of undertaking additional remedial action, and monitoring

considerations. As discussed for long-term effectiveness, solidification is a well-established, mature

technology that has been implemented at over 167 Superfund sites.
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Bridge caps similar to the ones proposed in this alternative have been implemented at a facility in

Illinois (Recon 2006). A 20-acre, 25-foot deep above ground retention basin used for the disposal of

API oil separator sludge and lime slurry was closed at the facility by stabilizing approximately300,000

cy of sludge to form a bridge cap and constructing an engineered containment area over the bridge cap.

The sludge was solidified in place to an approximate depth of 12 feet with track-mounted excavators

equipped with reagent injectors and rake attachment sludge mixers using a mixture of Class C fly ash,

cement, and bed ash. An engineered containment area consisting of a one-foot thick soil barrier, a 40-

mil HDPE geomembrane liner, a geotextile fabric, a one-foot thick granular drainage layer, a second

geotextile fabric, and a six-inch protective soil cover with a six-inch topsoil cover was installed over the

solidified bridge cap.

Pre-design investigations to identify the solidification reagents and the barrier wall components would

be undertaken during the remedial design. Pilot test studies would be undertaken to determine the ratio

of the reagent components and sludge that would best meet a compressive strength performance

criterion. These investigations also include the initial compatibility testing of the groundwater with the

soil-bentonite mixture to determine the optimum soil-bentonite mixture to meet the permeability and

compatibility specifications and the short-term stability of the barrier wall material.

QA procedures to verify performance standards would be developed as part of the remedial design.

Typical QA procedures could include proctor tests to measure soil compaction, compressive strength

tests to measure load-bearing strength of solidified sludge, and paint filter tests to document the absence

of free liquids. Other QA/QC procedures could include evaluation of liner installation in substantial

accordance with the Geosynthetics Institute guidelines.

Administrative feasibility is addressed by evaluating the necessity to coordinate with other agencies.

Coordination with other federal agencies is not required. The adjacent property owner, Scenic

Galveston, would be required to provide an access agreement for movement of equipment and

materials associated with the alternative.

Availability of services and materials is addressed by evaluating the availability of treatment, storage

capacity, and disposal services, availability of necessary equipment and specialists, and availability of

prospective technologies. Several local contractors have experience with solidification and capping;

competitive bids can be readily obtained from local contractors. Pozzolanic reagents are readily

available. Solidification and capping of sludges and RCRA Subtitle C containment of soils are proven

technologies.

5.2.7 Costs

The table below summarizes the anticipated capital and annual O&M costs on a present value (PV)

basis associated with implementation of this alternative. The cost is based on continuing corrective

action for 30 years, which is considered appropriate for comparative purposes. A discount rate of 4.5%
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was used in the cost calculations. Costs were derived primarily from local contractor cost estimates,

RACER™, and recent experience with the technologies at other southeast Texas Superfund sites. In

accordance with the expectations of the accuracy of a Feasibility Study estimate (USEPA 1988), this

engineering cost estimate is expected to be within –30 to +50% of the actual project cost. A more

complete breakdown of the cost estimate and associated work sheets is provided in Appendix C.

Present Value Analysis Cost (rounded up to the nearest

$100,000)

Capital Costs $24,900,000

O&M Costs $ 6,300,000

TOTAL $31,200,000

5.3 Alternative 3: Engineered Containment of Solidified Sludges and RCRA Subtitle

C Containment of Soils

As discussed in Section 4, this alternative includes the following components:

 Injection well disposal of water contained in tanks, separators, and the Sludge Pit;

 Construct Sludge Pit improvements to include subsurface barrier wall, groundwater gradient

recovery system and enlarged perimeter berms;

 Consolidate/solidify/cap sludges in the Sludge Pit and construct a RCRA Subtitle C cap;

 Consolidate excess solidified sludges, affected soils and debris in a RCRA Subtitle C

equivalent cell located above ground surface;

 No action (with monitoring) for groundwater; and

 Institutional controls.

In situ solidification uses auger/caisson systems and injector head systems to add binders to the

contaminated soil or waste without excavation, leaving the resultant material in place. For example, in

situ solidification in the Sludge Pit could be accomplished with a crane equipped with a 12-foot

diameter auger that solidifies in columns; the solidification process continues in this manner until

complete.

5.3.1 Overall Protection of Human Health and the Environment

This alternative provides overall protection of human health and the environment for the oils, sludges,

and soils.

The above- and below-ground engineered containment of the Sludge Pit would eliminate direct contact
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and inhalation of COPCs by nature conservancy workers as well as the potential release of COPCs

from the sludge to surface soils, sediments, and surface water above ecological risk-based criteria. The

RCRA Subtitle C cap, barrier wall, and internal gradient control via pump/disposal would mitigate the

migration of COPCs to groundwater by minimizing infiltration of water through the sludge. This

alternative integrates the existing Sludge Pit liner system with a solidified sludge matrix. However,

implementation of this alternative may damage the liner system as the augers mix at the bottom of the

Sludge Pit.

The RCRA Subtitle C equivalent cell containment of soils with COPC concentrations exceeding risk

criteria would eliminate the potential for ingestion/direct contact by nature conservancy workers and

terrestrial ecological receptors to soil COPCs and the potential for COPC migration from soils to

sediments and surface water. Impacted subsurface soils would be excavated from above the top of the

uppermost water-bearing unit. The RCRA Subtitle C equivalent cell would control the migration of

COPCs to groundwater by reducing infiltration of water through the consolidated soils.

This alternative provides protection for migration of COPCs from sludge to groundwater since wastes

would be solidified throughout the depth of the Sludge Pit to remove free liquids. The removal of free

liquids reduces migration potential. The potential for impacted groundwater to migrate to the property

boundaries is mitigated by the presence of a barrier wall with groundwater recovery to maintain an

inward gradient toward the Sludge Pit. Since solidified wastes would be left in place in the

paleochannel, the groundwater monitoring component provides additional protection to the

environment with periodic evaluations of the stability of the impacted groundwater plumes.

5.3.2 Compliance with ARARs

This evaluation criterion is used to determine whether each alternative would meet the Federal and

State ARARs. In addition to the location-specific and chemical-specific ARARs and TBCs listed in

Tables 4 and 5, the action-specific ARARs for general remediation, off-site disposal, underground

injection, and groundwater management described in Table 6 are relevant to this Alternative. The

Sludge Pit component of this alternative does not need to meet the ARARs for landfills (40 CFR

264.300 through 40 CFR 264.310). As discussed in the Technical Memorandum: Are Land Disposal

Restrictions an ARAR for the MSC Superfund Site (MCP 2006), LDRs are neither applicable nor

relevant and appropriate to any remedial alternative at the Site that does not involve “placement” of

hazardous waste. Wastes may be left in-place, treated in situ, consolidated or processed within an AOC

without triggering LDRs. The RCRA Subtitle C equivalent cell component for the consolidated soils

meets the ARARs for landfills.

5.3.3 Long-Term Effectiveness and Permanence

Currently the threats to human health and environment are the sludges in the Earthen Impoundment,
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separators, and tanks, and surface/subsurface soil with COPC concentrations exceeding risk-based

criteria.

Solidification is an established technology that has been used for more than 20 years to treat a varietyof

wastes at Superfund sites (USEPA 2000). The long-term effectiveness and permanence of Alternative

3 is similar to Alternative 2. In contrast to Alternative 2 and similar to the remedies implemented at

MOTCO, PAB, and Gulf Coast Vacuum, all sludges left on-site would be solidified. The RCRA

Subtitle C cap is completely supported by solidified sludge, reducing the possibility of cap failure.

The long-term environment and conditions to which the solidified waste is exposed can affect the

stability of the treated waste. For example, Klich et. al. (1999) stated that the extent of degradation of

solidified wastes observed after six years post-treatment was considered slight to moderate, but that the

same environmental factors that affect the durability of concrete also must be considered when

evaluating the durability and permanence of cement-stabilized and solidified wastes. The authors

recommended that cement-based solidified wastes should not be buried in deleterious environmental

zones, such as acid or saline soil, as well as fluctuating groundwater systems. In this alternative, a

portion of the Sludge Pit solidified wastes would remain below the groundwater table, potentially

reducing the permanence of the solidified wastes at that depth; however, a substantial thickness of

solidified waste would remain above the groundwater table.

Impacted groundwater has not migrated to the site boundaries in the paleochannel or through the

potentially transmissive zones even though the site is uncontrolled. Additional long-term protective

components for groundwater include the inward gradient maintained around the Sludge Pit within the

barrier wall and groundwater recovery wells and the groundwater-monitoring program. The goal of

these components is to mitigate the potential for impacted groundwater to migrate off-site to adjacent

properties or to the Marsh Area.

Since solidified wastes would remain on the site, a five-year review would be required with this

remedy. Residual risk is nominal provided that routine maintenance and inspection of the RCRA

Subtitle C equivalent cell and the RCRA Subtitle C cap and containment berms of the Sludge Pit are

conducted to ensure the integrity of the containments and the effectiveness of the institutional controls.

5.3.4 Reduction of Toxicity, Mobility or Volume through Treatment

Mobility of sludges is reduced through containment or partial treatment within bermed areas covered by

a RCRA Subtitle C cap since this reduces human and ecological exposure. Approximately 210,000 cy

of sludge from the Sludge Pit and tanks would be solidified in situ and covered with a RCRA Subtitle

C cap. The remaining sludges in the API Separators and the Oil Pit would be solidified and placed in

the RCRA Subtitle C equivalent cell; no unsolidified sludge would remain on-site. Sludge waste

volumes are not reduced by this alternative. The objective of the barrier wall and groundwater recovery

well system is to reduce mobility by recovering impacted groundwater from the immediate vicinity of

014300



Feasibility Study Report Malone Service Company Superfund Site

Remedial Investigation and Feasibility Study June 2008

Project No. 811102 5-12

the solidified sludge in the Sludge Pit. While COPCs in the solidified sludge could potentially leach

into the groundwater within the barrier wall containment area, the slight inward gradient maintained

within the barrier wall generated by pumping should mitigate the down gradient migration of the

leachate. Therefore, the barrier wall and inward gradient control reduces mobility. The presence of the

barrier wall and the groundwater recoverywell system slightly reduces toxicityand volume. Additional

groundwater treatment to reduce toxicity is not warranted since the current site-wide groundwater

concentrations were estimated to not present a potential unacceptable risk to human health.

Approximately 160,000 cy of soil exceeding risk-based criteria and an estimated 1,000 cy of concrete

debris would be moved to a RCRA Subtitle C equivalent cell. Additionally 50,000 cy of sludges from

the API separators and the Oil Pit would be solidified and transferred to a RCRA Subtitle C equivalent

cell. Toxicity of soils and sludges is reduced through containment within the RCRA Subtitle C

equivalent cell since this reduces human and ecological exposure. The soils do not remain in the

groundwater-bearing zone so leaching (mobility) of COPCs from waste materials is eliminated.

Impacted soil volumes are not reduced by this alternative.

5.3.5 Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative on the community, the remediation

workers, and the environment during the construction and implementation until remedial objectives are

met. Also, this criterion includes an estimate of the time required to achieve protection for the Site.

The primary risks to the community during the remedial action would be from VOCs emitted from

sludge handling and VOCs and PCBs from soils handling. In general this alternative has minimal

impact upon the community. Potential increased emissions during solidification resulting in increased

risk to the community should be minimized with this alternative since the solidification occurs in situ.

Some limited increased risk may occur during consolidation of sludges and soils. Depending on the

choice and concentration of reagents, there is the risk of uncontrolled exothermic reactions from the

heat generated during the solidification reaction. Personnel exposure during the remedial action would

be controlled by the use of appropriate health and safety procedures implemented under a site-specific

HASP.

Preparing and adhering to a Storm Water Management Plan that would include criteria for off-site

discharge of storm water would minimize surface water impacts during construction activities. In

addition, the Storm Water Management Plan would include criteria for management of on-site

discharge of storm water to the Freshwater Pond during remedial implementation.

The cost estimate for Alternative 3 is developed based on 18 months for the design phase (including the

pre-design investigations and preparation of work plans and design documents) and 42 months to

implement the alternative.
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5.3.6 Implementability

The implementability criterion addresses the technical and administrative feasibility of implementing

the alternative and the availability of various services and materials required to implement the

alternative.

Technical feasibility is addressed by evaluating the ability to construct and operate the technology, the

reliability of the technology, the ease of undertaking additional remedial action, and monitoring

considerations. As discussed for long-term effectiveness, solidification is a well-established, mature

technology that has been implemented at over 167 Superfund sites and completed at 33 sites (USEPA

2004c).

Pre-design investigations to finalize the solidification reagents and the barrier wall components would

be undertaken during the remedial design. Pilot test studies would be undertaken to determine the ratio

of the reagent components and sludge that would best meet an UCS performance criterion. These

investigations also include the initial compatibility testing of the groundwater with the soil-bentonite

mixture to determine the optimum soil-bentonite mixture to meet the permeability and compatibility

specifications and the short-term stability of the barrier wall material.

QA procedures to verify performance standards would be developed as part of the remedial design.

Typical QA procedures could include proctor tests to measure soil compaction, compressive strength

tests to measure load-bearing strength of solidified sludge, and paint filter tests to document the absence

of free liquids. A potential problem with implementability is the ability to verify that the solidified

sludge at depth is meeting the performance standard. Other QA/QC procedures could include

evaluation of liner installation in substantial accordance with the Geosynthetics Institute guidelines.

Administrative feasibility is addressed by evaluating the necessity to coordinate with other agencies.

Coordination with other federal agencies is not required. The adjacent property owner, Scenic

Galveston, would be required to provide an access agreement for movement of equipment and

materials associated with the alternative.

Availability of services and materials is addressed by evaluating the availability of treatment, storage

capacity, and disposal services, availability of necessary equipment and specialists, and availability of

prospective technologies. Several local contractors have experience with solidification and capping;

competitive bids can be readily obtained from local contractors. Pozzolanic reagents are readily

available. Solidification and capping of sludges and RCRA Subtitle C equivalent cell containment of

soils are proven technologies.

5.3.7 Costs

The table below summarizes the anticipated capital and annual O&M costs on a PV basis associated

with implementation of this alternative. The cost is based on continuing corrective action for 30 years,
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which is considered appropriate for comparative purposes. A discount rate of 4.5% was used in the

cost calculations. Costs were derived primarily from local contractor cost estimates, RACER™, and

recent experience with the technologies at southeast Texas Superfund sites. In accordance with the

expectations of the accuracy of a Feasibility Study estimate (USEPA 1988), this is an order-of-

magnitude engineering cost estimate that is expected to be within –30 to +50% of the actual project

cost. A more complete breakdown of the cost estimate and associated work sheets is provided in

Appendix C.

Present Value Analysis Cost (rounded up to the nearest

$100,000)

Capital Costs $35,400,000

O&M Costs $ 6,400,000

TOTAL $41,800,000

5.4 Alternative 4: RCRA Subtitle C Containment of Solidified Sludges and Untreated

Soils

As discussed in Section 4, this alternative has the following components:

 Injection well disposal of water contained in tanks, separators, and the Sludge Pit;

 Construct Sludge Pit improvements to include subsurface barrier wall and enlarged

perimeter berms;

 Excavate/solidify sludges and consolidate solidified sludges/ affected soils/ debris in a

RCRA Subtitle C equivalent cell located above ground surface;

 No action (with monitoring) for groundwater; and

 Institutional controls.

5.4.1 Overall Protection of Human Health and the Environment

This alternative provides overall protection of human health and the environment.

The RCRA Subtitle C equivalent cell for the solidified sludges and untreated soils would eliminate

direct contact and inhalation of COPCs by nature conservancy workers as well as the potential release

of COPCs from the sludge to surface soils, sediments, and surface water. Solidified sludge would be

removed from the Sludge Pit and other source areas and located on a RCRA cell liner consisting of a

primary leachate collection/secondary leachate detection system. Therefore, as compared to

Alternatives 2 and 3, this alternative would further reduce the potential for infiltration of water through

the solidified sludge and migration of COPCs to groundwater byremoving solidified sludge waste from
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the groundwater-bearing zone.

The consolidation and capping of soils with COPC concentrations exceeding risk-based criteria would

eliminate the potential for ingestion/direct contact by nature conservancy workers and terrestrial

ecological receptors to soil COPCs and the potential for COPC migration from soils to sediments and

surface water. Impacted subsurface soils would be excavated from above the top of the uppermost

water-bearing unit. The RCRA Subtitle C equivalent cell would control the migration of COPCs to

groundwater by limiting infiltration of water into the solidified sludge and consolidated soils and by

controlling migration of leachate from the cell into groundwater.

Since solidified wastes would remain on-site, the groundwater monitoring component provides

additional protection to the environment with periodic evaluations of the stability of the impacted

groundwater plumes.

5.4.2 Compliance with ARARs

This evaluation criterion is used to determine whether each alternative would meet the Federal and

State ARARs. In addition to the location-specific and chemical-specific ARARs and TBCs listed in

Tables 4 and 5, the action-specific ARARs for general remediation, water discharge, underground

injection, and groundwater management described in Table 6 are relevant to this Alternative. This

alternative meets the ARARs for landfills (40 CFR 264.300 through 40 CFR 264.310).

5.4.3 Long-Term Effectiveness and Permanence

This criterion evaluates the results of a remedial action in terms of risks remaining at the Site after

response objectives have been met. Currently, the threats to human health and environment are sludges

in the Earthen Impoundment, separators, and tanks, and surface/subsurface soil with COPC

concentrations exceeding risk-based criteria.

Solidification was the source control remedy for 157 RODs issued between 1982 and 2002; 105 of

these remedies were completed as of the USEPA fiscal year 2002 (USEPA 2004c). The long-term

effectiveness and permanence of Alternative 4 is better than Alternatives 2 and 3. In contrast to

Alternative 2 and similar to the remedy implemented at MOTCO, unsolidified sludges would not be

left on-site or in the groundwater table. The RCRA Subtitle C equivalent cell is fully supported by

solidified sludge resting on a RCRA cell liner, greatly reducing the possibility of cap failure due to

subsidence. The ability to measure achievement of the UCS criterion is enhanced in this alternative.

The long-term environment and conditions to which the solidified waste is exposed can affect the

stability of the treated waste. For example, Klich et. al. (1999) stated that the extent of degradation of

solidified wastes observed after six years post-treatment was considered slight to moderate, but that the

same environmental factors that affect the durability of concrete also must be considered when

evaluating the durability and permanence of cement-stabilized and solidified wastes. The authors
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recommended that cement-based solidified wastes should not be buried in deleterious environmental

zones, such as acid or saline soil, as well as fluctuating groundwater systems. In this alternative, no

solidified wastes remain in the paleochannel.

Impacted groundwater has not migrated to the site boundaries in the paleochannel or through the

potentially transmissive zones even though the site is uncontrolled. The long-term effectiveness and

permanence of this alternative should be the highest of the three containment-oriented alternatives,

because sludge and subsurface soils exceeding PRGs are removed from the groundwater-bearing zone,

thus eliminating contact between the sludge and groundwater or leachable soils and groundwater and

reducing the potential of the COPCs to migrate to groundwater.

Since solidified wastes would remain on the site, a five-year review would be required with this

remedy. Residual risk is nominal provided that routine maintenance and inspection of the RCRA

Subtitle C equivalent cell is conducted to ensure the integrity of the cell and the effectiveness of the

institutional controls.

5.4.4 Reduction of Toxicity, Mobility or Volume through Treatment

This criterion addresses the statutory preference for selecting remedial actions that employ treatment

technologies that permanently and significantly reduce toxicity, mobility, or volume of the hazardous

substances as their principal element.

Toxicity and mobility of sludges is reduced through solidification and RCRA Subtitle C containment

since this reduces human and ecological exposure. Approximately 260,000 cy of sludge would be

solidified ex situ and contained with the RCRA Subtitle C equivalent cell; no unsolidified sludge would

remain on-site or in the paleochannel. Sludge waste volumes are not reduced by this alternative.

Approximately 160,000 cy of soil exceeding risk-based criteria, 1,000 cy of concrete debris, and

approximately 20,000 cy of soil from the Sludge Pit sidewalls would be moved to the RCRA Subtitle C

equivalent cell. Toxicity of soils is reduced through containment within the RCRA Subtitle C

equivalent cell since this minimizes human and ecological exposure. The soil does not remain in the

groundwater-bearing zone so leaching (mobility) of COPCs from waste materials is eliminated.

Impacted soil volumes are not reduced by this alternative.

The objective of the barrier wall is to reduce infiltration of groundwater into the Sludge Pit during

remediation. However, the barrier wall also reduces mobility of contaminants out to the groundwater.

Additional groundwater treatment to reduce toxicity is not warranted since the current groundwater

concentrations were estimated not to present a potential unacceptable risk to human health. Removing

sludge and soils from below the groundwater table reduces mobility of COPCs in the groundwater.
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5.4.5 Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative on the community, the remediation

workers, and the environment during the construction and implementation until remedial objectives are

met. Also, this criterion includes an estimate of the time required to achieve protection for the Site.

The primary risks to the community and remediation workers during the remedial action would be from

VOCs emitted from sludge handling and VOCs and PCBs from soils handling. The nearest non-Site

worker receptors to the site are the workers at GCWDA. The remedial action components for this

alternative include real-time monitoring for total VOCs and particulates. Personnel exposure during the

remedial action would be controlled by the use of appropriate health and safety procedures

implemented under a site-specific HASP.

This alternative could potentially increase risks to the community and remediation worker exposure

during the remedial construction and implementation period, as compared to Alternatives 2 and 3. The

potential exists that short-term VOC emissions may occur as the sludges are removed from the Sludge

Pit, transferred to a solidification area, solidified and transferred to the cell. The Treatability Study

report recommends a significant addition of quicklime reagent to achieve the 25 psi strength criterion

suggested by USEPA (Shaw 2008). The required quicklime reagent does impose significant

operational constraints (e.g., need for a separate mixing area); it is noted that a lower strength criterion

would decrease or eliminate the amount of quicklime needed.

Preparing and adhering to a Storm Water Management Plan that would include criteria for off-site

discharge of storm water would minimize surface water impacts during construction activities. In

addition, the Storm Water Management Plan would include criteria for management of on-site

discharge of storm water to the Freshwater Pond during remedial implementation.

The cost estimate for Alternative 4 is developed based on 18 months for the design phase (including the

Remedial Design investigation and a large-scale treatability study) and 48 months to implement the

alternative. The required quicklime reagent does impose significant operational constraints (e.g., need

for a separate mixing area); it is noted that a lower strength criterion would decrease or eliminate the

amount of quicklime needed.

5.4.6 Implementability

The implementability criterion addresses the technical and administrative feasibility of implementing

the alternative and the availability of various services and materials required to implement the

alternative.

Technical feasibility is addressed by evaluating the ability to construct and operate the technology, the

reliability of the technology, the ease of undertaking additional remedial action, and monitoring

considerations. As discussed for long-term effectiveness, solidification is a well-established, mature
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technology that has been implemented at over 167 Superfund sites; ex situ solidification has been

completed at 105 Superfund Sites (USEPA 2004c).

Pre-design investigations to finalize the solidification reagents and the barrier wall components would

be undertaken during the remedial design. Pilot test studies would be undertaken to determine the ratio

of the reagent components and sludge that would best meet an UCS performance criterion. These

investigations also would include the initial compatibility testing of the groundwater with the soil-

bentonite mixture to determine the optimum soil-bentonite mixture to meet the permeability and

compatibility specifications and the short-term stability of the barrier wall material.

QA procedures to verify performance standards would be developed as part of the remedial design.

Typical QA procedures could include proctor tests to measure soil compaction, compressive strength

tests to measure load-bearing strength of solidified sludge, and paint filter tests to document the absence

of free liquids. Other QA/QC procedures could include evaluation of liner installation in substantial

accordance with the Geosynthetics Institute guidelines.

Administrative feasibility is addressed by evaluating the necessity to coordinate with other agencies.

Coordination with other federal agencies is not required. The adjacent property owner, Scenic

Galveston, would be required to provide an access agreement for movement of equipment and

materials associated with the alternative.

Availability of services and materials is addressed by evaluating the availability of treatment, storage

capacity, and disposal services, availability of necessary equipment and specialists, and availability of

prospective technologies. Several local contractors have experience with solidification and capping;

competitive bids can be readily obtained from local contractors. Pozzolanic reagents are readily

available. Solidification of sludges and RCRA Subtitle C containment of sludges and soils are proven

technologies.

5.4.7 Costs

The table below summarizes the anticipated capital and annual O&M costs on a PV basis associated

with implementation of this alternative. The cost is based on continuing corrective action for 30 years,

which is considered appropriate for comparative purposes. A discount rate of 4.5% was used in the

cost calculations. Costs were derived primarily from local contractor cost estimates, RACER™, and

recent experience with the technologies at southeast Texas Superfund sites. In accordance with the

expectations of the accuracy of a Feasibility Study estimate (USEPA 1988), this is an order-of-

magnitude engineering cost estimate that is expected to be within –30 to +50% of the actual project

cost. The estimated costs for implementing this alternative, including the consolidation and

solidification of the sludge, special operational considerations related to the reagent recipe,

consolidation of soils, the construction of the RCRA Subtitle C equivalent cell, and the 30-year O&M

of the RCRA Subtitle C equivalent cell are significant cost drivers for this alternative. A more
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complete breakdown of the cost estimate and associated work sheets is provided in Appendix C.

Present Value Analysis Cost (rounded up to the nearest

$100,000)

Capital Costs $52,900,000

O&M Costs $ 3,500,000

TOTAL $56,400,000

5.5 Alternative 5: Slurry Phase Bioremediation of Sludges and RCRA Subtitle C

Containment of Treated Sludges and Untreated Soils

As discussed in Section 4, this alternative includes the following components:

 Injection well disposal of water contained in tanks, separators, and Sludge Pit;

 Construct Sludge Pit improvements to include subsurface barrier wall and enlarged perimeter

berms;

 Slurry-phase bioremediation of consolidated sludges within the Sludge Pit;

 Consolidate solidified sludge residuals and affected soils within in a RCRA Subtitle C

equivalent cell located above ground surface;

 No action (with monitoring) for groundwater; and

 Institutional controls.

Slurry phase bioremediation utilizes microorganisms existing in the sludge or overlying water to

destroy the organic compounds within the sludge and break down the sludge organic/water/inert solids

emulsion structure, and thus reduce sludge volume. The process would be designed to operate 24

hours/day, 7 days/week. The slurry phase bioremediation system includes an oxygenation process,

oxygen mixing system, sludge mixing system, and chemical addition system (ENSR 1991). During

bioremediation, a variety of parameters would be measured. These can be divided into controlling

parameters to manage the bioremediation process and monitoring parameters to demonstrate the

degradation of targeted sludge components or surrogates. Controlling parameters could include

microbial plate count, toxicity analyses (e.g. Microtoxor similar), pH, temperature, dissolved oxygen

(DO), oxygen uptake rate (OUR), ammonia and nitrate/nitrite nitrogen, ortho-phosporus, total and

volatile suspended solids (TSS/VSS), and total petroleum hydrocarbons (TPH). Monitoring parameters

could include particular VOC, SVOC, and similar organic compounds.

Sludge residuals would be solidified and consolidated along with the affected soils in a RCRA Subtitle

C equivalent cell.

014308



Feasibility Study Report Malone Service Company Superfund Site

Remedial Investigation and Feasibility Study June 2008

Project No. 811102 5-20

5.5.1 Overall Protection of Human Health and the Environment

This alternative provides overall protection of human health and the environment through the treatment

of principal threat materials.

Slurry-phase bioremediation should reduce organic COPC concentrations in the sludge, and eventually

destroy the sludge nature of the materials. For example, the treatability study conducted for the French

Limited Superfund Site demonstrated reductions in VOC and SVOC concentrations to concentrations

less than 100 mg/kg for individual contaminants (USEPA 1995a). In order to evaluate the potential

COPC reductions for the MSC Superfund Site, the table below compares the initial concentrations of

selected VOCs and SVOCs, as shown on the treatability study graphs, in the main waste lagoon at the

French Limited Superfund Site to concentrations in the Sludge Pit at the MSC Superfund Site. The

table below indicates that the sludges at the MSC and French Limited Superfund Sites generally are

mixes with similar organic compounds. The table also indicates that key organic compounds common

to both sludges are present at generally lower initial concentrations in the MSC sludges, based on the RI

data (URS 2006a). This suggests that the compounds in the MSC sludges can be as readily treated bya

similar slurry phase biological process as were the French Limited sludges.

Analytes French Limited (USEPA 1995a) MSC (URS 2006a)

Vinyl chloride 750 29

1,1-Dichloroethene 900 17

1,2-Dichloroethane 1125 510

Trichloroethene 2700 270

Benzene 2800 550

Toluene 3000 940

Ethylbenzene 3400 620

Naphthalene 2700 2200

Acenaphthylene 3300 260

Acenaphthene 3600 280

Fluorene 4000 1100

Phenanthrene 5300 1700

Pyrene 5800 330

Phenol 5900 1700

Metals concentrations are unlikely to be reduced with bioremediation. Metals may be concentrated in

the residuals as the volume of sludge is reduced, requiring the consolidation and containment of the

solidified residuals with the soils in a RCRA Subtitle C equivalent cell after completion of
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bioremediation.

After the reduction of COPC concentrations, solidification of the sludge residuals would increase

protection of human health and the environment by reducing migration of metals and residual organics

from the sludge. The RCRA Subtitle C equivalent cell would eliminate direct contact and inhalation of

COPCs by nature conservancy workers as well as the potential release of COPCs from the sludge to

surface soils, sediments, and surface water. Solidification of the sludge residuals is an acceptable

process for limiting migration of the metals from the residuals. In addition to removing sludge

residuals from the groundwater-bearing zone, the RCRA Subtitle C equivalent cell would mitigate the

migration of COPCs to groundwater by reducing infiltration of water through the solidified sludge and

control of leachate migration to groundwater.

The consolidation and capping of soils with COPC concentrations exceeding risk-based criteria would

eliminate the potential for ingestion/direct contact by nature conservancy workers and terrestrial

ecological receptors to soil COPCs and the potential for COPC migration from soils to sediments and

surface water. Impacted subsurface soils would be excavated from above the top of the uppermost

water-bearing unit. The RCRA Subtitle C equivalent cell would control the migration of COPCs to

groundwater by reducing infiltration of water through the consolidated soils.

This alternative provides protection for migration of COPCs from sludge to groundwater since wastes

would be removed from the sludge areas and solidified in the sludge containment area.

Since solidified wastes would remain on-site, the groundwater monitoring component provides

additional protection for the environment with periodic evaluations of the stability of the impacted

groundwater plumes.

5.5.2 Compliance with ARARs

This evaluation criterion is used to determine whether each alternative would meet the Federal and

State ARARs. In addition to the location-specific and chemical-specific ARARs and TBCs listed in

Tables 4 and 5, the action-specific ARARs for general remediation, water discharge, bioremediation,

underground injection, and groundwater management described in Table 6 are relevant to this

Alternative. This alternative meets the ARARs for landfills (40 CFR 264.300 through 40 CFR

264.310).

5.5.3 Long-Term Effectiveness and Permanence

This criterion evaluates the results of a remedial action in terms of risks remaining at the Site after

response objectives have been met. Currently, the threats to human health and environment are the

sludges in the Earthen Impoundment, separators, and tanks, and surface/subsurface soil with COPC

concentrations exceeding risk-based criteria.
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In situ bioremediation was chosen as a source control treatment technology in 48 RODs issued between

1982 and 2002 (USEPA 2004c); the remedy has been completed at nine sites. The second five-year

review of the French Limited Superfund Site (USEPA 2002b), the site using slurry phase

bioremediation and most similar in sludge composition, indicated that the source control remedy was

operating as designed and was protective of human health and the environment. Biodegradation of the

organic components of the sludge is irreversible. Such biodegradation generally results in generation of

innocuous end-products such as water, carbon dioxide, and various inorganic salts, with only low

residual concentrations of organics. Extensive biodegradation of the sludge’s organic concentrations

and subsequent solidification and placement of the residuals above groundwater to minimize migration

will substantially and permanently reduce long-term risk from these sludges, resulting in a long-term

effectiveness.

The long-term effectiveness and permanence of the sludge containment area for Alternative 5 is slightly

more than Alternative 4 since toxicity and volume of sludge is potentially reduced. All sludge residuals

left on-site would be treated, solidified, and removed from the groundwater table. The RCRA Subtitle

C cap is fully supported by solidified sludge residuals resting on a RCRA Subtitle C liner, greatly

reducing the possibility of cap failure due to subsidence.

The long-term environment and conditions to which the solidified waste is exposed can affect the

stability of the treated waste. For example, Klich et. al. (1999) stated that the extent of degradation of

solidified wastes observed after six years post-treatment was considered slight to moderate, but that the

same environmental factors that affect the durability of concrete also must be considered when

evaluating the durability and permanence of cement-stabilized and solidified wastes. The authors

recommended that cement-based solidified wastes should not be buried in deleterious environmental

zones, such as acid or saline soil, as well as fluctuating groundwater systems. In this alternative, no

solidified wastes remain below the groundwater table.

Impacted groundwater has not migrated to the site boundaries in the paleochannel or through the

potentially transmissive zones even though the site is uncontrolled. The long-term effectiveness and

permanence of this alternative with respect to migration of groundwater should be enhanced since

sludge and subsurface soils exceeding PRGs are removed from the groundwater-bearing zone, thus

reducing the potential of the COPCs to migrate to groundwater.

Since solidified wastes would remain on the site, a five-year review would be required with this

remedy. Residual risk is nominal provided that routine maintenance and inspection of the RCRA

Subtitle C equivalent cell are conducted to ensure the integrity of the containment area and the

effectiveness of the institutional controls.

5.5.4 Reduction of Toxicity, Mobility or Volume through Treatment

This criterion addresses the statutory preference for selecting remedial actions that employ treatment
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technologies that permanently and significantly reduce toxicity, mobility, or volume of the hazardous

substances as their principal element.

Toxicity of sludge is also irreversibly reduced by bioremediation of COPCs. Mobility of the sludge

residuals is reduced through solidification and containment within the RCRA Subtitle C equivalent cell.

Approximately 260,000 cy of sludge would be treated in situ and sludge residuals solidified and

contained within the cell; no unsolidified sludge residuals would remain on-site or in the groundwater

table. Because sludges are generally an emulsion of organics, water and inert solids, the mechanical

shearing of the sludge, biodegradation of a substantial portion of the sludge’s organics, and the

consequent loss of much of the water volume of the treated sludge involved in this alternative is

expected to substantially reduce the sludge waste volumes. This alternative assumed that treatment

would proceed until approximately two-thirds of the sludge volume was reduced (sludge residual

volume of 100,000 cy).

Approximately 160,000 cy of soil exceeding risk-based criteria, 1,000 cy of concrete debris, and

approximately 20,000 cy of soil from the Sludge Pit sidewalls would be moved to the RCRA Subtitle C

equivalent cell. Toxicity of soils is reduced through containment within the cell since this reduces

human and ecological exposure. The soil does not remain in the groundwater-bearing zone so leaching

(mobility) of COPCs from waste materials is eliminated. Impacted soil volumes are not reduced by this

alternative.

Additional groundwater treatment to reduce toxicity is not warranted since the current groundwater

concentrations were estimated to not present a potential unacceptable risk to human health. Removing

sludge and soils from within the groundwater table reduces mobility of COPCs in the groundwater.

5.5.5 Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative on the community, the workers, and the

environment during the construction and implementation until remedial objectives are met. Also this

criterion includes an estimate of the time required to achieve protection for the Site.

The primary risks to the community and remediation workers during the remedial action would be from

VOCs emitted from sludge handling and VOCs and PCBs from soils handling. The nearest receptors

to the site are the workers at GCWDA. The remedial action components for this alternative include

real-time monitoring for total VOCs and particulates. The in situ bioremediation process would

minimize exposure to the community from air emissions. Worker exposure during the remedial action

would be controlled by the use of appropriate health and safety procedures implemented under a site-

specific HASP.

Preparing and adhering to a Storm Water Management Plan that would include criteria for off-site

discharge of storm water would minimize surface water impacts during construction activities. In
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addition, the Storm Water Management Plan would include criteria for management of on-site

discharge of storm water to the Freshwater Pond during remedial implementation.

The average time to complete ex situ bioremediation (no in situ data was located) is approximately six

years (USEPA 2004c). The slurry-phase bioremediation of 300,000 cy of sludge and soils for the

French Limited Superfund Site was completed within 21 months (USEPA 1995a). While the actual

slurry-phase bioremediation at the French Limited Superfund Site was 21 months, the remedyrequired

80 months to complete from the time the ROD was signed (March 1988) to post-treatment care and

backfilling of the final cell (November 1994) (USEPA 1995a).

The cost estimate for Alternative 5 is developed based on 18 months for the design phase (including the

pre-design investigation, treatability study, and preparation of work plans and design documents) and

72 months to implement the alternative. Based upon the sludge volume, the chemical composition, and

the depth of the Sludge Pit that necessitates that the sludge at the MSC Superfund Site be treated in

“lifts”, this time estimate is comparable to the French Limited Superfund Site. The longer duration

incorporates all aspects of the remedy construction and implementation, including construction and

reconstruction of the bioremediation slurry-phase systems as the remedy proceeds deeper in the

impoundment, operation of the sequential phases of the bioremediation process, construction of the

RCRA Subtitle C equivalent cell, solidification of the residuals, backfilling of the impoundment after

remediation, management of residual water prior to impoundment closure, and installation of

appropriate groundwater monitoring systems once the RCRA Subtitle C equivalent cell is completed

and the impoundment has been backfilled.

5.5.6 Implementability

The implementability criterion addresses the technical and administrative feasibility of implementing

the alternative and the availability of various services and materials required to implement the

alternative.

Technical feasibility is addressed by evaluating the ability to construct and operate technology, the

reliability of the technology, the ease of undertaking additional remedial action, and monitoring

considerations. As discussed for long-term effectiveness, in situ bioremediation was chosen as a source

control treatment technology in 48 RODs issued between 1982 and 2002 (USEPA 2004c); the remedy

has been completed at nine sites. The ex situ solidification portion of this alternative has been

completed at 105 Superfund Sites (USEPA 2004c).

Because no biological treatability studies have been completed for the MSC Superfund Site sludges,

there are several uncertainties about the use of slurry phase bioremediation. Uncertainties include the

potential for toxicity of sludges to microorganisms and time estimates to remediate the estimated sludge

volumes. The ability to address technical issues such as mechanical or other processes that may

interfere with implementation are also unknown.
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The potential for an “unidentified” compound that is acutely toxic to the microbes expected to perform

bioremediation to exist within the sludges is addressed by comparing the French Limited Superfund

Site data to the MSC Superfund Site data. French had similar constituents at higher concentrations

without experiencing toxicity that could not be managed as part of the routine treatment process.

Managing the rate that sludge is mixed into the overlying water phase controls the toxicity in slurry

phase bioremediation. The water is initially typically low in organics and toxicity and thus can be used

to gradually develop an increasing, active, competent biomass that can eventually withstand high

concentrations of organics being introduced into the water.

Potential remediation times for the MSC sludges can onlybe extrapolated from the results at the French

Limited Superfund Site and similar sites. Considering the similarities of the sludges and relative

concentrations, actual active remediation times should be similar. The sludges should be treated in

“lifts” since the process is optimal at the sludge-water interface. Due to the depth of the Sludge Pit

compared to the pits at the French Limited Site, the remediation system would be reinstalled for each

“lift”. Depending on the duration of the interim construction activity between each “lift”, there maybe

a need to reacclimate the microorganisms. Data from bioremediation sites indicated that the typical

bench-scale treatability studies done as part of an RI/FS are typically not indicative of the time to

remediate in full-scale. Pilot or ideally large-scale demonstrations are used to develop reliable

treatment time estimates, using equipment similar to that contemplated for the full-scale remedy.

Bench-scale tests demonstrate that a process can work but do not generate adequate information for

scaling. This is because bench-scale biotreatability study results cannot be reliably scaled from the

bench equipment used for the shearing, mixing, aeration/oxygenation, or other mechanical or chemical

processes to the full-scale processes actually used in the full scale. A field demonstration is the best

method to finalize remedial times and costs.

Pre-design investigations including a pilot-scale treatability study, a pilot-scale solidification studyfor

sludge residuals, and an evaluation of the barrier wall components would be undertaken during the

remedial design. A typical treatability study for bioremediation operates the process on a portion of the

sludge (such as in the API separators) to optimize indigenous microorganism stimulation, to evaluate

air emissions, and to estimate the duration of the cleanup. Pilot test studies would also be undertaken to

determine the ratio of the reagent components and sludge residual that would best meet an UCS

criterion. These investigations also would include the initial compatibility testing of the groundwater

with the soil-bentonite mixture to determine the optimum soil-bentonite mixture to meet the

permeability specifications and the short-term stability of the barrier wall material.

QA procedures to verify performance standards would be developed as part of the remedial design.

Typical QA procedures could include proctor tests to measure soil compaction, compressive strength

tests to measure load-bearing strength of solidified sludge, and paint filter tests to document the absence

of free liquids. Other QA/QC procedures could include evaluation of liner installation in substantial
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accordance with the Geosynthetics Institute guidelines. Additional qualitycontrol testing for microbial

activity and sludge reduction would also be implemented.

Administrative feasibility is addressed by evaluating the necessity to coordinate with other agencies.

Coordination with other federal agencies is not required. An access agreement for movement of

equipment and materials associated with the alternative would be required with the adjacent property

owner, Scenic Galveston.

Availability of services and materials is addressed by evaluating the availability of treatment, storage

capacity, and disposal services, availability of necessary equipment and specialists, and availability of

prospective technologies. Several local contractors have experience with solidification and capping;

competitive bids can be readily obtained from local contractors. Slurry-phase bioremediation

experience is not as readily available as solidification and containment experience since the last large-

scale project in the Gulf Coast area was completed in 1994.

5.5.7 Costs

The table below summarizes the anticipated capital and annual O&M costs on a PV basis associated

with implementation of this alternative. The cost is based on continuing corrective action for 30 years,

which is considered appropriate for comparative purposes. A discount rate of 4.5% was used in the

cost calculations. Costs were derived primarily from contractor cost estimates and information

available from USEPA sources (USEPA 1995). In accordance with the expectations of the accuracyof

a Feasibility Study estimate (USEPA 1988), this is an order-of-magnitude engineering cost estimate

that is expected to be within –30 to +50% of the actual project cost. A more complete breakdown of

the cost estimate and associated work sheets is provided in Appendix C.

Present Value Analysis Cost (rounded up to the nearest

$100,000)

Capital Costs $82,600,000

O&M Costs $ 3,200,000

TOTAL $85,800,00

5.6 Comparative Analysis

After the remedial alternatives that have passed the preliminary screening step have been individually

assessed against the NCP remedy evaluation criteria in the detailed screening step, a comparative

analysis is conducted to evaluate the relative performance of the alternatives with respect to each of the

criteria. Table 8 summarizes the information presented below.
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5.6.1 Overall Protection of Human Health and the Environment

Each of the described remedial alternatives other than Alternative 1 (No Action) meets the remedial

action objectives for the MSC Superfund Site and provides overall protection of human health and the

environment. Each active alternative isolates the Site sludges and soils from the environment.

Alternative 2 provides the least treatment of Site materials, while Alternative 5 provides the most;

however, the effectiveness of biological treatment in destroying the COPCs in the sludge materials at

the MSC Superfund Site has not yet been tested and is uncertain. Alternatives 2, 3, and 4 provide

increasing levels of protection at increasing costs. Alternatives 2 and 3 either partially or fully solidify

sludges in situ, allowing material to reside in the paleochannel in a low leachability state, resulting in

greater uncertainty regarding the long-term protectiveness of those alternatives. The use of a below

ground barrier wall and gradient control wells improves the protectiveness to the environment,

specifically groundwater migration. Alternatives 4 and 5 also incorporate a barrier wall to minimize

infiltration of groundwater into the sludges. However, Alternative 4 removes the long-term potential

threat to groundwater by removing sludges from the Sludge Pit, the Oil Pit, tanks, and API separators,

treating the sludges in a solidification area and consolidating the treated sludges in a RCRA Subtitle C

equivalent cell, thereby providing overall protectiveness with minimum uncertainty. While the slurry-

phase bioremediation component of Alternative 5 is not as commonly implemented as containment, it

provides for a reduction in volume and concentration of the affected sludges. Alternative 5 provides

similar short- and long-term effectiveness and is only slightly more protective of human health and the

environment than Alternative 4. In addition, Alternative 5 is estimated to require 50% more time (an

additional two years) to implement relative to Alternative 4; Site materials would continue to be

exposed to the environment (including possible severe storm events) and to human and ecological

receptors during this period.

5.6.2 Compliance with ARARs

Each of the described remedial alternatives other than Alternative 1 (No Action) and Alternative 2 meet

the ARARs for the MSC Superfund Site. Alternative 2 does not meet the requirements of 40 CFR

264.228 for closure of surface impoundments since free liquids will not be eliminated by solidifying

sludges through the entire depth of the Sludge Pit. The solidification and consolidation of the sludges

on-site in Alternatives 2 and 3 would occur within the defined area of contamination and would not

involve “placement” (land disposal) of the materials. Contaminated aqueous phase materials would be

injected in the on-site deep well in accordance with the current usage of the well, and any surface water

discharges of storm water would meet appropriate water discharge standards. Solidified sludges or

sludge residuals would be sequestered in a RCRA Subtitle C equivalent cell in Alternatives 4 and 5,

thus meeting the landfill ARARs.
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5.6.3 Long-Term Effectiveness and Permanence

Each of the remedial alternatives other than No Action is expected to effectively protect human health

and the environment over the long-term. Each active alternative isolates the Site sludges and soils from

the environment.

Alterative 2 has potentially the least long-term effectiveness and permanence due to stability concerns

about the RCRA Subtitle C /bridge cap and unknown construction information for the Sludge Pit

berms. Alternative 5 should provide the most long-term effectiveness among the alternatives, because

biological treatment is used to destroy COPCs in Site sludges prior to solidification and disposal in a

RCRA Subtitle C equivalent cell. However, the effectiveness of biological treatment in destroying the

COPCs in the sludge materials at the MSC Site has not yet been tested and the degree of COPC

destruction is uncertain. Moreover, even after biotreatment, the metals-containing sludge residuals

would require solidification and isolation from the environment through a RCRA Subtitle C equivalent

cell. Solidification of the sludge provides some reduction in the leachability of the COPCs in the

sludges, even without biotreatment, with the degree of reduction dependent on the nature of the

compound.

Alternatives 4 and 5 ensure that all Site remediation wastes are out of direct contact with groundwater

and are located in a RCRA Subtitle C equivalent cell, while Alternatives 2 and 3 leave sludges

(unsolidified or solidified) in potential contact with groundwater.

All alternatives other than No Action use a RCRA Subtitle C equivalent cell to isolate contaminated

soils and solidified sludges from potential contact with receptors and the effects of precipitation. Thick

clay perimeter berms, RCRA cell liners consisting of a primary leachate collection /secondary leachate

detection system, and RCRA Subtitle C caps are routinely implemented to contain remediation wastes

long-term. Routine inspections and maintenance are required to ensure long-term effectiveness and

permanence of the RCRA Subtitle C equivalent cell.

5.6.4 Reduction of Toxicity, Mobility or Volume through Treatment

Each of the remedial alternatives other than No Action provides some reduction of toxicity, mobility, or

volume of hazardous substances through treatment. Alternative 5 provides the most predicted

reduction in toxicity and volume through treatment, because biological treatment is used to destroy

COPCs in sludges prior to solidification and RCRA Subtitle C containment. At the French Limited

Superfund Site, biological treatment was able to reduce VOC concentrations from over 400 mg/kg to

less than 100 mg/kg, and SVOC concentrations from over 5000 mg/kg to less than 100 mg/kg.

However, the effectiveness of biological treatment in destroying the COPCs in the sludge materials at

the MSC Superfund Site has not yet been tested, and the degree of COPC destruction is uncertain and

unpredictable.
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Solidification of the sludge provides some reduction of the mobility of the COPCs in the sludge, with

the degree of reduction dependent on the nature of the compound. Alternative 2, which involves only

enough sludge solidification to support an RCRA Subtitle C cap, provides the least amount of treatment

relative to Alternative 4 which removes sludge from the Sludge Pit and other areas followed by

solidification and containment within the RCRA Subtitle C equivalent cell.

Alternatives 2 through 5 provide for removal of affected soils and placement within a RCRA Subtitle C

equivalent cell and are equivalent.

5.6.5 Short-Term Effectiveness

Each alternative involves significantly different short-term effectiveness. The No Action alternative is

immediately implementable and presents no incremental risks to the community, remediation workers,

or the environment during implementation. The in situ solidification process in Alternatives 2 and 3

may involve potential exposure of remediation workers and any other nearby receptors to volatile

emissions, but air monitoring will occur and engineering steps can be implemented if necessary to

control such emissions. The excavation and transport of sludges to a solidification area followed by

solidification and subsequent transport to the RCRA Subtitle C equivalent cell in Alternative 4,

potentially may result in exposure of remediation workers and other nearby receptors to volatile and

particulate emissions. The use of a solidification area minimizes the risk of uncontrolled exothermic

reaction since temperature control should be easier to maintain in the solidification area. This

precaution adds handling steps and requires additional time to implement. Alternative 5 includes in situ

biological treatment of the sludge prior to solidification, which reduces the potential for volatile

emissions during solidification and consolidation of the sludge material.

Of the alternatives involving active remediation, Alternative 2 can be implemented most rapidly, with

an estimated implementation duration (following completion of remedial design) of 36 months. As a

result, Alternative 2 would provide the most prompt protection of human health and the environment.

Alternative 3 is the next most rapid, with an estimated implementation time of 42 months. Alternative

4 is only slightly longer, with an estimated duration of 48 months. With an estimated implementation

time of 72 months, Alternative 5 will require 50% more time (two more years) to implement than

Alternative 4; human and ecological receptors would continue to be exposed to Site materials during

this period.

5.6.6 Implementability

Each of the remedial alternatives is implementable. Contractors, pozzolanic reagents, and cap materials

are readily available. Construction of the bridge cap in Alternative 2 would require careful engineering.

The construction techniques required for Alternatives 3 and 4 are routine. The feasibility of

solidification has been demonstrated with the Treatability Study (Shaw 2008). RCRA Subtitle C
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equivalent cells are routinely constructed for landfills and are highly reliable if properly monitored and

maintained. Each alternative includes routine cap and cell inspections and site maintenance. In

addition to the RCRA Subtitle C equivalent cell for the sludge residual and solids containment,

Alternative 5 requires the construction and operation of a slurry-phase bioremediation system for

several years. Such systems have been implemented at other sites, but the implementability of such a

system with respect to the particular sludge materials at the MSC Superfund Site has not been verified.

At a minimum, the slurry-phase bioremediation system will require additional treatability studies and

additional design effort. In addition, slurry-phase bioremediation experience with a system of this size

is limited. The last large-scale bioremediation project in the Gulf Coast area was completed in 1994.

5.6.7 Costs

Table 8 lists the estimated capital and annual O&M costs for each alternative. Alternative 2 is

estimated to cost $31,200,000. Alternative 3, which involves more solidification than Alternative 2, is

estimated to cost $41,800,000. Alternative 4, which involves the same amount of solidification as

Alternative 3 but consolidates all solidified material and contaminated soil into a single RCRA Subtitle

C equivalent cell, is estimated to cost $56,400,000. Several factors associated with achieving the

USEPA suggested 25 psi strength criterion affect the costs of this alternative. Alternative 5 is estimated

to cost $85,800,000. The uncertainties in the bioremediation costs are significant cost drivers for this

alternative.

5.7 Conclusion

Data generated during the RI, the BHHRA, the BERA, and the Treatability Study (URS 2006a, URS

2007a, URS 2007b, Shaw 2008) were evaluated to provide site-specific information for the selection

and evaluation of remedial alternatives for the MSC Superfund Site. Various technologies suitable for

containment and treatment of sludges and soils were assembled and reviewed.

Based upon the information presented in this report, and previous reports approved by USEPA for the

Site, Alternative 4 (RCRA Subtitle C Containment of Solidified Sludges and Untreated Soils) will

protect human health and the environment, meet ARARs, and provide the best balance of long-term

effectiveness, short-term effectiveness, implementability, and cost among the alternatives analyzed.

Alternative 4 uses well-understood and readily available technologies to dispose of any contaminated

water in the on-site injection well, solidify sludges, and reliablycontain solidified sludges and impacted

soils over the long-term in a RCRA Subtitle C equivalent cell. The cell integrity is simple to monitor

and maintain. Alternative 4 is the second most costly of the remedial alternatives analyzed in detail, but

provides greater long-term effectiveness than Alternatives 2 and 3. It also can be implemented within a

reasonable period of time. Based on the circumstances of the MSC Superfund Site, the substantial

additional time and cost required to implement Alternative 5 is not warranted due to the uncertain
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increment in long-term effectiveness that may or may not be provided by the biological treatment step,

as well as the uncertainty in implementing the bioremediation without supporting treatability studies.
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Table 1 Preliminary Remedial Goals (PRG) for Human Health (mg/kg)

Exposure Point Chemical of Potential Concern PRG

Surface Soil 1,1,2,2-Tetrachloroethane 1.2

Surface Soil 1,1,2-Trichloroethane 2.2

Surface Soil 1,2-Dibromoethane 0.80

Surface Soil 1,2-Dichloroethane 7.0

Surface Soil 2,3,7,8-TCDD TEQ (Mammal) 0.005 a

Surface Soil Aldrin 1.0

Surface Soil Arsenic 32

Surface Soil Benzene 20

Surface Soil Benzo(a)anthracene 22

Surface Soil Benzo(a)pyrene 4.5

Surface Soil Benzo(b)fluoranthene 4.5

Surface Soil bis(2-Ethylhexyl)phthalate 315

Surface Soil Chloroform 0.65

Surface Soil Dibenz(a,h)anthracene 2.2

Surface Soil Hexachlorobenzene 13

Surface Soil Hexachlorobutadiene 18

Surface Soil Indeno(1,2,3-cd)pyrene 4.5

Surface Soil Methylene chloride 27

Surface Soil Naphthalene 70

Surface Soil Tetrachloroethene 112

Surface Soil Total PCBs 15 b

Surface Soil Total Xylenes 225

Surface Soil Trichloroethene 83

Surface Soil Vinyl chloride 4.8

Subsurface Soil 1,2-Dichloroethane 7.0

Subsurface Soil 2,3,7,8-TCDD TEQ (Mammal) 0.005 a

Subsurface Soil 2-Methylnaphthalene 6750

Subsurface Soil Aldrin 11

Subsurface Soil Arsenic 75
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Table 1 Preliminary Remedial Goals (PRG) for Human Health (mg/kg)

Exposure Point Chemical of Potential Concern PRG

Subsurface Soil Benzene 20

Subsurface Soil Benzo(a)anthracene 280

Subsurface Soil Benzo(a)pyrene 78

Subsurface Soil Benzo(b)fluoranthene 425

Subsurface Soil bis(2-Ethylhexyl)phthalate 1000

Subsurface Soil Chloroform 6.5

Subsurface Soil Dibenz(a,h)anthracene 285

Subsurface Soil Hexachlorobenzene 25

Subsurface Soil Hexachlorobutadiene 39

Subsurface Soil Indeno(1,2,3-cd)pyrene 730

Subsurface Soil Methylene chloride 275

Subsurface Soil Naphthalene 70

Subsurface Soil Tetrachloroethene 240

Subsurface Soil Total PCBs 20 b

Subsurface Soil Total Xylenes 225

Subsurface Soil Trichloroethene 83

Subsurface Soil Vinyl chloride 5.0

a 2,3,7,8-TCDD TEQ (Mammal) PRG based on EPA directive and TCEQ regulations (OSWER Directive 9200.4-26 and 30 TAC

350.76(e)(3), respectively).

b Total PCBs PRG based on TSCA regulations (40 CFR 761.61).

Preliminary Remedial Goal (PRG) based on 10-5 Individual Risk and/or HQ < 1 and Cumulative Risk < 10-4 and/or HQ < 10

See Appendix A for Human Health PRG Calculations
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Table 2 Preliminary Remedial Goals (PRGs) for Ecological Receptors (mg/kg)

Exposure Point Chemical of Potential Concern
Midpoint LOAEL/NOAEL

(all receptors)

Midpoint LOAEL/NOAEL

(mobile receptors)

Laydown Area 2,3,7,8-TCDD TEQ (Mammal) 3.19E-05 6 2.80E-04 4

Laydown Area 2,3,7,8-TCDD TEQ (Avian) 5.20E-05 6 5.20E-05 6

Laydown Area 2-Methylnaphthalene 8.0 1 8.1 1

Laydown Area Hexachlorobenzene 8.0 2 9.5 1

Laydown Area Hexachlorobutadiene 2.5 3 60 1

Laydown Area High Molecular Weight PAHs 5 3 5.6 1

Laydown Area Phenanthrene 10.5 1 10.5 1

Laydown Area Total PCBs 0.055 3 1.35 1

Oil Pit Area Hexachlorobutadiene 2.5 3 725 1

Oil Pit Area High Molecular Weight PAHs 5.0 3 70 1

Cemetery Area High Molecular Weight PAHs 5.0 3 19.2 1

Tank 800 Area bis(2-Ethylhexyl)phthalate 33 1 33 1

Tank 800 Area Cadmium 1.3 3 9.5 1

Tank 800 Area Chromium 30 5 90 1

Tank 800 Area Copper 115 3 4100 1

Tank 800 Area High Molecular Weight PAHs 5 3 14 1

Tank 800 Area Nickel 10.5 3 2700 1

Tank 800 Area Zinc 30 5 30 5

Applies to surface soils: 0 - 6 inches

1 - Red-winged blackbird

2 – Deer Mouse

3 – Least Shrew

4 – Raccoon

5 – State Background

6 – Borrow Pit Background

See Appendix B for Ecological PRG Calculations
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Table 3 Summary of Preliminary Location-Specific ARARs and TBCs

ARAR Regulatory Citation ARAR or TBC? Description

Floodplain and Wetlands Protection

Statement of Procedures on Floodplain

Management and Wetlands Protection

Executive Order 11990; 40

CFR 6.302 and Appendix A
Yes

Activities should avoid, to the extent possible, the adverse impacts associated with the destruction or loss of wetlands and to avoid new construction in wetlands if a

practicable alternative exists. Relevant and appropriate to the action that any remedial action may occur within a wetland area. Portions of the MSC Superfund Site and the

Marsh Area adjacent to the Site contain wetlands.

Section 404(b)(1) Guidelines for the

Specification of Disposal Sites for Dredged or

Fill Material

40 CFR 230 Yes
Designates procedures for the protection of wetlands including the evaluation of sites and the issuance of General Permits. Portions of the MSC Superfund Site and the

Marsh Area adjacent to the Site contain wetlands.

Floodplain Management
Executive Order 11988; 40

CFR 6.302 and Appendix A
Yes

Actions should avoid, to the extent possible, adverse effects associated with direct and indirect development of a floodplain. If newly constructed structures or facilities are

to be located in a floodplain, accepted flood proofing and other flood protection measures shall be undertaken. To achieve flood protection, EPA shall, wherever

practicable, elevate structures above the base flood level rather than filling land. ARAR since Site is located within floodplain. The MSC Superfund Site is location in a

floodplain.

Location Standards for Owners and Operators

of Hazardous Waste Treatment, Storage, and

Disposal Facilities

40 CFR 264.18 Yes

A facility located in a 100-year floodplain must be designed, constructed, operated, and maintained to prevent washout of any hazardous waste by a 100-year flood.

Standard would serve as an ARAR for treatment units. Surface water run on/run off control would be maintained for the Site but non-treatment areas would not be protected

from 100-year flood. The MSC Superfund Site is located within a floodplain

Protected Species

Endangered and Threatened Wildlife and Plants 50 CFR 17 Yes

Identifies those species of wildlife and plants determined to be endangered or threatened with extinction and also carry over the species and subspecies of wildlife

designated as endangered under the Endangered Species Conservation Act of 1969. Statute requires that proposed actions minimize effects on endangered species. One

protected bird species potentially exists on-site.

Threatened and Endangered Nongame Species 31 TAC 65.175 Yes Describes provisions for protection of threatened and endangered species and provides list of state threatened species. One protected bird species potentially exists on-site.

Resource Protection 31 TAC 69 Subchapter A Yes Describes provisions for protection of threatened and endangered plants and provides list of threatened and endangered plants.

Surface Water

Texas Surface Water Quality Standards (Site-

Specific Uses and Criteria)

30 TAC 307.7 and Appendix

A
Yes

Sets surface water quality standards for Segment 2439 (Lower Galveston Bay). Would serve as an ARAR to the extent that surface water is discharged from the Site during

the remedial action and after completion of the remedial action.

Cemeteries

Cemeteries and Crematories
Texas Health and Safety

Code Chapter 711
Yes

Describes requirements for removal of remains, for an unknown or abandoned cemetery, rights for access to cemetery, and historic cemeteries. The Campbell Bayou

Cemetery is located within the boundaries of the MSC Superfund Site.

Historic Preservation Act (HPA) 40 CFR Part 800 Yes Requires Federal agencies to take into account the effects of their undertakings on historic properties. The Campbell Bayou Cemetery is not on any historic registry.

ARAR – Applicable or relevant and appropriate requirements

CFR – Code of Federal Regulations

TAC – Texas Administrative Code

TBC – To be considered

State regulations are not included in this table if they are referencing federal regulations.
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Table 4 Summary of Preliminary Chemical-Specific ARARs and TBCs

ARAR Regulatory Citation ARAR or TBC? Description

Worker Protection

Occupational Safety and Health

Standards: Toxic and Hazardous

Substances

29 CFR 1910.1000 Yes Limits employee exposure to concentrations of air contaminants and 33 toxic hazardous substances.

Occupational Safety and Health

Standards: Toxic and Hazardous

Substances

29 CFR 1926 Subpart Z Yes Sets exposure standards for 26 toxic and hazardous substances.

Drinking Water

Primary Drinking Water Standards

(Maximum Contaminant Levels and

Maximum Contaminant Level Goals)

40 CFR 141 No
Federal standards not applicable in absence of current public water drinking supply system (40 CFR 141.3). Standards are not relevant and appropriate because the groundwater at the

Site is classified as Class 3 based on total dissolved solids concentrations and is not consider usable as a potential drinking water supply.

Secondary Drinking Water Standards

(Secondary Maximum Contaminant

Levels)

40 CFR 143 No

Regulation is not federally enforceable but intended as guideline for states (40 CFR 143.1). Guideline not applicable in absence of current public water drinking supply system.

Guidelines are not relevant and appropriate because the groundwater at the Site is classified as Class 3 based on total dissolved solids concentrations and is not consider usable as a

potential drinking water supply.

Waste

Identification and Listing of Hazardous

Waste

40 CFR 261.1 to 40

CFR 261.38
Yes Defines a hazardous waste as exhibiting the characteristics of hazardous wastes, is a mixture of a solid waste and hazardous waste, or is a listed hazardous waste.

Air

National Primary and Secondary

Ambient Air Quality Standards

(NAAQS)

40 CFR 50.4, 50.6, 50.8,

50.9, 50.11, 50.12
Yes

NAAQS define levels of air quality to protect the public health or the public welfare from any known or anticipated adverse effects of a federally regulated pollutant. NAAQS are

promulgated for sulfur dioxide, particulate matter (PM10 and PM2.5), nitrogen dioxide, carbon monoxide, ozone, and lead. Sulfur dioxide, nitrogen dioxide, and carbon monoxide apply

only to incineration and not to other process options.

Nuisance 30 TAC 101.4 Yes

Prohibits discharge from any source air contaminants in such concentration and of such duration that may be injurious to or to adversely affect human health or welfare, animal life,

vegetation, or property, or as to interfere with the normal use and enjoyment of animal life, vegetation, or property. ARAR for site since risk assessments indicate that potential human

health or ecological receptors may be adversely affected by air emissions.

Risk-based Criteria

Texas Surface Water Quality Standards

(Site-Specific Uses and Criteria)

30 TAC 307.6, Table 1

and Table 3
Yes Serves as an ARAR to the extent that surface water remains on-site within the Sludge Pit.

PCDD/PCDF PCL 30 TAC 350.76(e) (3) Yes Sets critical soil PCL for 2,3,7,8-TCDD of 0.001 mg/kg for residential use and 0.005 mg/kg for commercial/industrial use.

PCDD/PDCF

2007 EPA Region 6

Human Health Medium

Specific Screening Level

TBC The 2,3,7,8-TCDD Human Health Medium Specific Screening Level for an outdoor industrial worker is 0.0000177 mg/kg.

ARAR – Applicable or relevant and appropriate requirements

CFR – Code of Federal Regulations

TAC – Texas Administrative Code

TBC – To be considered

State regulations are not included in this table if they are referencing federal regulations.
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Table 5 Summary of Preliminary Action-Specific ARARs and TBCs

ARAR Regulatory Citation ARAR or TBC? Description

General Remediation

Standards for Owners and Operators of Hazardous Waste

Treatment, Storage, and Disposal Facilities: Applicability
40 CFR 264.1(j) Yes

Describes general facility requirements, preparedness and contingency requirements for remediation waste management sites that can be used in lieu of 40 CFR

261 Subparts B, C, and D and 40 CFR 265.101.

Standards for Owners and Operators of Hazardous Waste

Treatment, Storage, and Disposal Facilities: Subpart F:

Releases from Solid Waste Management Units

40 CFR 264.92 - 264.95 Yes Provides requirements for monitoring and responding to releases from Solid Waste Management Units.

Standards for Owners and Operators of Hazardous Waste

Treatment, Storage, and Disposal Facilities: Subpart F:

Releases from Solid Waste Management Units

40 CFR 264.97 Yes Provides general groundwater monitoring requirements for releases from Solid Waste Management Units.

Worker Health and Safety for Remedial Action 40 CFR 300.150 Yes Response actions under the NCP would comply with the provisions for response action worker safety and health in 29 CFR 1910.120.

Polychlorinated Biphenyls (PCBs) Manufacturing,

Processing, Distribution, in Commerce and Use Prohibitions
40 CFR 761.61 Yes Provides cleanup and disposal options for PCB remediation waste.

Facilities (Emissions and Distance Limitations) 30 TAC 106.262 Yes Specifies distance limitations for emission points from off-plant receptors.

Permits by Rule (Remediation) 30 TAC 106.533 Yes Provides conditions permitting by rule for equipment used to extract, handle, process, condition, reclaim, or destroy contaminants for the purpose of remediation.

Texas Surface Water Quality Standards (General Criteria) 30 TAC 306.4 Yes
Lists general criteria applicable to surface waters of the State for aesthetics, toxicity, nutrients, salinity, aquatic life uses and habitat. Would serve as an ARAR to

the extent that surface water is discharged from the Site during the remedial action or after completion of the remedy.

Texas Surface Water Quality Standards (Toxic Materials) 30 TAC 307.6 Yes

Designates that waters of the State shall not be acutely toxic, chronically toxic to aquatic life, or be toxic to humans. Lists numerical criteria for aquatic life

protection and human health protection Designates that concentrations of toxic materials for which no numerical criteria have been established must not exceed

LC50 values. Would serve as an ARAR to the extent that surface water is discharged from the Site during the remedial action or after completion of the remedy.

Spill Prevention and Control 30 TAC 327.4 Yes Defines reportable quantities in the event of a spill or release to environment.

Thermal Treatment

National Emissions Standards for Hazardous Air Pollutants

(NESHAPs)
40 CFR 61 Yes Lists requirements for emission of hazardous air pollutants during incineration (stationary sources).

NESHAPS for Hazardous Waste Combustors 40 CFR 63 Subpart EEE Yes
Provides standards for emissions for PCDDs/PCDFs, mercury, lead, cadmium, arsenic, beryllium, chromium, carbon monoxide, hydrocarbons, hydrochloric acid,

chlorine gas, particulate matter and requirements for destruction and removal efficiency for incinerators.

Standards for Owners and Operators of Hazardous Waste

Treatment, Storage, and Disposal Facilities: Subpart O:

Incinerators

40 CFR 264.340 to 40

CFR 264.343
Yes References 40 CFR 63 Subpart EEE and provides requirements for waste analysis and performance standards for treatment.

Land Disposal Restrictions (LDRs)

40 CFR 268, 40 CFR

268.4 and Subpart D

(Treatment Standards)

Yes

Off-site shipments of hazardous wastes are restricted from land disposal without meeting treatment standards. Off-site shipments must contain a notice that wastes

are restricted from land disposal without treatment. Treatment on-site within a thermal desorption unit and subsequent placement in a cell are restricted from land

disposal without meeting treatment standards.

Incineration 30 TAC 111.121 - 111.129 Yes Provides standards for the emissions from single-, dual-, and multiple chamber incinerators. Applicable as ARAR for thermal treatments.

Control of Sulfur Dioxide – Net Ground Level

Concentrations
30 TAC 112.3(b) Yes

Specifically limits sulfur dioxide emissions from any source in Galveston County downwind at the property boundary (minus upwind concentrations) to 0.28

ppmw averaged over any 30-minute period.

Vent Gas Control
30 TAC 115.121(a)(1) and

30 TAC 115.122(a)
Yes Establishes the requirements for vent gas control and control requirements.
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Table 5 Summary of Preliminary Action-Specific ARARs and TBCs

ARAR Regulatory Citation ARAR or TBC? Description

Industrial, Commercial, and Institutional Combustion Sources

in Ozone Nonattainment Areas
30 TAC 117.201 - 117.223 Yes Applies to combustion units located within Galveston County.

Bioremediation

Industrial Wastewater 30 TAC 115.142 Yes
Establishes control requirements for VOCs in industrial wastewater treatment units. Exempts properly operated biotreatment units from requirements to reduce

VOC content of wastewater by 90%.

Underground Injection

Underground Injection Control Program 40 CFR 144 Yes Provides minimum requirements for Class 1 injection wells.

Underground Injection Control Program: Criteria and

Standards

40 CFR 146, Subpart A

and B
Yes Provides operating, monitoring, and reporting requirements for Class I injection wells. Includes requirements for plugging and abandoning Class 1 injection wells.

Hazardous Waste Injection Restrictions 40 CFR 148 Yes
Identifies wastes that are restricted from disposal into Class I wells and defines those circumstances under which a waste, otherwise prohibited from injection, may

be injected.

Underground Injection Control; Standards for Class I Wells

Other than Salt Cavern Solid Waste Disposal Wells
30 TAC 331.64(d) Yes Requires mechanical integrity testing of Class I injection wells.

Landfills

Standards for Owners and Operators of Hazardous Waste

Treatment, Storage, and Disposal Facilities: Subpart K:

Surface Impoundments

40 CFR 264.228 Yes

States requirements for closure of surface impoundments including the elimination of free liquids by removing liquid wastes or solidifying the remaining wastes

and waste residues and stabilizing the remaining wastes to a bearing capacity sufficient to support final cover. Final cover requirements are also outlined. The

Earthen Impoundment (Sludge Pit and Oil Pit) are surface impoundments.

Standards for Owners and Operators of Hazardous Waste

Treatment, Storage, and Disposal Facilities: Subpart N:

Landfills

40 CFR 264.300 through

40 CFR 264.310
Yes

States requirements for liner system and exemptions for liner requirements; States requirements for surveying location, and monitoring and inspection of hazardous

waste landfills. Only applies to alternatives that trigger LDRs (or placement).

Deed Recordation of Waste Disposal 30 TAC 335.5 Yes Requires deed recordation of portion or portions of the tract of land on which disposal of industrial solid waste or municipal hazardous waste occurs.

Off-site Disposal

Criteria for Identifying the Characteristics of Hazardous

Waste and for Listing Hazardous Waste

40 CFR 261.10 to 40 CFR

261.11
Yes Provides the criteria for identifying a characteristic or listed waste.

Characteristics of Hazardous Waste
40 CFR 261.20 to 40 CFR

261.24
Yes Solid waste is a hazardous waste if it exhibits any of the characteristics of ignitability, corrosivity, reactivity, and toxicity.

Waste Classification
30 TAC 335.505 to 30

TAC 335.508
Yes

Provides a procedure for implementation of Texas waste notification system and establishes standards for classification of industrial solid waste managed in Texas,

including Class 1, Class 2 and Class 3 wastes.

Procedures for Planning and Implementing Off-Site Response

Actions
40 CFR 300.440 Yes

Hazardous wastes generated from CERCLA cleanups must go to RCRA-permitted treatment, storage and disposal facilities that are in compliance with RCRA and

State rules and that do no have releases to the environment.

Standards Applicable to Generators of Hazardous Waste: The

Manifest
40 CFR 262 Subpart B Yes Provides requirements for the use of the manifest system.

Standards Applicable to Generators of Hazardous Waste: Pre-

Transport Requirements
40 CFR 262 Subpart C Yes Provides requirements for pre-transport packaging, labeling, marking, placarding, and accumulation time limits.

Department of Transportation (DOT); Hazardous Materials

Regulations
49 CFR 171 - 177 Yes Packaging and pre-transport regulations that apply to persons that cause hazardous materials to be transported.
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Table 5 Summary of Preliminary Action-Specific ARARs and TBCs

ARAR Regulatory Citation ARAR or TBC? Description

Groundwater Management

Technical Requirements--Standards for Capping and

Plugging of Wells and Plugging Wells that Penetrate

Undesirable Water or Constituent Zones

Texas Administrative

Code 76.1004
Yes

Describes standards for capping and plugging of wells and plugging wells that penetrate undesirable water or constituent zones. This applies to the non-potable

well located in the Unit 700 area.

Water Discharge

National Pollutant Discharge Elimination System Conditions

Applicable to All Permits
40 CFR 122.41 Yes Provides conditions that must be incorporated into NPDES permits. Relevant and appropriate to discharge of water from the Site.

National Pollutant Discharge Elimination System Establishing

Limitations, Standards and Permit Conditions
40 CFR 122.44 Yes Provides conditions that must be incorporated into NPDES permits. Relevant and appropriate to discharge of water from the Site.

Effluent Guidelines and Standards – Landfills Point Source

Category
40 CFR 445 Yes Provides for discharge of wastewater from landfills subject to provisions of 40 CFR 264 Subpart N and 40 CFR 265 Subpart N.

Texas Hazardous Metals Discharge Limits 30 TAC 319.22 Yes Sets numerical limitations on discharge of hazardous metals to inland or tidal waters. Applicable as ARAR for any surface water discharge.

General Permit to Discharge Wastes TXR050000 Yes Describes effluent limitations for industrial facilities that discharge storm water associated with industrial activity.

ARAR – Applicable or relevant and appropriate requirements

CFR – Code of Federal Regulations

TAC – Texas Administrative Code

TBC – To be considered

State regulations are not included in this table if they are referencing federal regulations.
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Table 6 Range of Alternatives for Each Medium

Medium
Treatment

Technology
Comments

Alternative

1

No Action

Alternative 2 Engineered

Containment of

Unsolidified Sludges and

RCRA Subtitle C

Containment of Soils

Alternative 3

Engineered

Containment of

Solidified Sludges and

RCRA Subtitle C

Containment of Soils

Alternative 4 RCRA

Subtitle C Containment

of Solidified Sludges and

Untreated Soils

Alternative 5 Slurry-

Phase Bioremediation

of Sludges and RCRA

Subtitle C

Containment of

Treated Sludges and

Untreated Soils

Alternative 6 Thermal

Desorption and RCRA

Subtitle C Containment of

Treated Sludges and

Untreated Soils

Alternative 7 Off-site

Incineration

Excavation
Visible sludges underlying

soil to PRGs
 (Outside Sludge Pit)  (Outside Sludge Pit)    

Disposal/RCRA

Subtitle C Cap
On-site in ground  

RCRA Subtitle C

equivalent cell
On-site above ground   (residuals)  (residuals)

Disposal Off-site 

Containment Solidification  (Bridge only)    (residuals)  (residuals)

Treatment Bioremediation 

Treatment Thermal Desorption 

Sludge

Treatment Incineration 

Excavation
Soil above 10-4 Risk or

with potential to leach
     

RCRA Subtitle C

equivalent cell
On-site above ground     

Soil

Treatment Incineration 

No Action with

Monitoring

All monitoring wells per

schedule
    

Barrier Wall Groundwater infiltration    

Barrier wall All water above 10-5 Risk   
Groundwater

Collection with deep

well injection
All water above 10-4 Risk   
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Table 7 Screening Analysis of Alternatives

Alternative Designation Description Effectiveness Implementability Estimated

Range of Costs

1 No Action Required by NCP Not Applicable Not Applicable None

2 Engineered Containment of

Unsolidified Sludges and

RCRA Subtitle C

Containment of Soils

1. Injection well disposal of water contained in

tanks, separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall, groundwater gradient

recovery system and enlarged perimeter

berms

3. Consolidate sludges in Sludge Pit and

construct a RCRA Subtitle C cap supported

by a solidified bridge cap

4. Consolidate affected soils and debris in

RCRA Subtitle C equivalent cell located

above ground surface

5. No action (with monitoring) for groundwater

6. Institutional controls

This alternative reduces the mobility of COPCs from sludge and impacted soils. This

alternative removes the potential for direct contact, ingestion or inhalation from affected

media and removes the potential for runoff to sediments, unimpacted soils, and surface

water.

Injection well disposal of aqueous wastes has high long-term effectiveness. The barrier

wall is effective in mitigating migration of impacted groundwater.

Solidification and capping are effective at reducing mobility of wastes. However, only

sufficient sludge will be solidified (estimated 10 feet) to support the RCRA Subtitle C

cap. If the bridge cap fails, the RCRA Subtitle C cap may fail resulting in sludge release.

In addition, untreated sludge remains within the paleochannel with the potential for

COPCs to migrate to groundwater.

Impacted surface and subsurface soils are contained in RCRA Subtitle C equivalent cell,

mitigating direct contact and migration of COPCs to groundwater.

No action with monitoring is effective since groundwater does not need to be remediated

and monitoring mitigates the risk of impacted groundwater moving to the Site boundaries.

There are limited short-term risks to the community since off-site actions are minimized.

Volatilization of organics is minimized by in situ solidification of a limited amount of

sludge. Short-term risks to workers are minimized by a HASP and on-site monitoring.

Injection well disposal of aqueous wastes are readily

implementable. Barrier walls, solidification,

capping, and RCRA Subtitle C equivalent cells are

readily implementable technologies based on

availability of experience labor and resources in

Texas Gulf coast.

This alternative is estimated to take 18 months for

the design phase and 36 months to implement the

remedy.
$30,000,000 to

$35,000,000

3 Engineered Containment of

Solidified Sludges and

RCRA Subtitle C

Containment of Soils

1. Injection well disposal of water contained in

tanks, separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall, groundwater gradient

recovery system and enlarged perimeter

berms

3. Consolidate/solidify sludges in Sludge Pit and

construct a RCRA Subtitle C cap

4. Consolidate excess solidified sludge/affected

soils/debris in a RCRA Subtitle C equivalent

cell located above ground surface

5. No action (with monitoring) for groundwater

6. Institutional controls

This alternative reduces the mobility of COPCs from sludge and impacted soils. This

alternative removes the potential for direct contact, ingestion or inhalation from affected

media and removes the potential for runoff to sediments, unimpacted soils, and surface

water.

Injection well disposal of aqueous wastes has high long-term effectiveness. The barrier

wall is effective in mitigating migration of impacted groundwater.

Solidification and capping are effective at reducing mobility of wastes. Sludge will be

solidified through the depth of the Sludge Pit minimizing cap failure. No untreated

sludge remains within the paleochannel with the potential for COPCs to migrate to

groundwater.

Impacted surface and subsurface soils are contained in an RCRA Subtitle C equivalent

cell, mitigating direct contact and migration of COPCs to groundwater.

No action with monitoring is effective since groundwater does not need to be remediated

and monitoring mitigates the risk of impacted groundwater moving to the Site boundaries.

There are limited short-term risks to the community since off-site actions are minimized.

Volatilization of organics is minimized by in situ solidification. Short-term risks to workers

are minimized by a HASP and on-site monitoring.

Injection well disposal of aqueous wastes are readily

implementable. Barrier walls, solidification,

capping, and RCRA Subtitle C equivalent cells are

readily implementable technologies based on

availability of experienced labor and resources in

Texas Gulf coast.

This alternative is estimated to take 18 months for

the design phase and 42 months to implement the

remedy. $40,000,000 to

$45,000,000
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Table 7 Screening Analysis of Alternatives

Alternative Designation Description Effectiveness Implementability Estimated

Range of Costs

4 RCRA Subtitle C

Containment of Solidified

Sludges and Untreated

Soils

1. Injection well disposal of water contained in

tanks, separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall and enlarged

perimeter berms

3. Solidify sludges and consolidate solidified

sludges/affected soils/ debris in a RCRA

Subtitle C equivalent cell located above

ground surface

4. No action (with monitoring) for groundwater

5. Institutional controls

This alternative reduces the mobility of COPCs from sludge and impacted soils. This

alternative removes the potential for direct contact, ingestion or inhalation from affected

media and removes the potential for runoff to sediments, unimpacted soils, and surface

water.

Injection well disposal of aqueous wastes has high long-term effectiveness. The barrier

wall is effective at minimizing ingress of groundwater into the Sludge Pit during

excavation.

Solidification and RCRA Subtitle C equivalent cells are effective at reducing mobility of

wastes. The ability to quality control the solidification process is enhanced. No untreated

sludge remains in the paleochannel removing the potential for migration to groundwater.

Impacted surface and subsurface soils are contained in RCRA Subtitle C equivalent cell,

mitigating direct contact and migration of COPCs to groundwater.

No action with monitoring is effective since groundwater does not need to be remediated

and monitoring mitigates the risk of impacted groundwater moving to the Site boundaries.

There are limited short-term risks to the community since off-site actions are minimized.

A HASP and on-site monitoring minimize short-term risks to workers. This alternative

requires more materials handling than Alternatives 2, 3 and 5.

Injection well disposal of aqueous wastes are readily

implementable. This alternative requires three steps

to implement: 1) transfer of sludges to a

solidification area, 2) solidification, and 3) transfer

of solidified sludges to RCRA Subtitle C equivalent

cell. Solidification and RCRA Subtitle C equivalent

cells are readily implementable technologies based

on availability of experienced labor and resources in

Texas Gulf coast.

This alternative is estimated to take 18 months for

the design phase and 48 months to implement the

remedy.

$50,000,000 to

$60,000,000

5 Slurry Phase

Bioremediation of Sludges

and RCRA Subtitle C

Containment of Treated

Sludges and Untreated

Soils

1. Injection well disposal of water contained in

tanks, separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall and enlarged

perimeter berms

3. Slurry-phase bioremediation of consolidated

sludges within Sludge Pit

4. Consolidate solidified sludge residuals and

affected soils in a RCRA Subtitle C

equivalent cell located above ground surface

5. No action (with monitoring) for groundwater

6. Institutional controls

This alternative reduces the toxicity, mobility, and volume of COPCs from sludge and

reduces the mobility of COPCs from impacted soils. This alternative removes the

potential for direct contact, ingestion or inhalation from affected media and removes the

potential for runoff to sediments, unimpacted soils, and surface water.

Injection well disposal of aqueous wastes has high long-term effectiveness. The barrier

wall is effective in mitigating migration of impacted groundwater into the Sludge Pit

during excavation.

Slurry-phase bioremediation has demonstrated short-term and long-term effectiveness at

Sites with similar COPC concentrations and settings. Solidification and RCRA Subtitle C

equivalent cell containment of sludge residuals are effective at reducing mobility of

wastes. No untreated sludge remains in the paleochannel removing the potential for

migration to groundwater.

Impacted surface and subsurface soils are contained in a RCRA Subtitle C equivalent cell,

mitigating direct contact and migration of COPCs to groundwater.

No action with monitoring is effective since groundwater does not need to be remediated

and monitoring mitigates the risk of impacted groundwater moving to the Site boundaries.

There are limited short-term risks to the community since off-site actions are minimized.

Data from other sites indicate that off-site impacts from volatile emissions are minimal. A

HASP and on-site monitoring minimize short-term risks to workers.

Injection well disposal of aqueous wastes are readily

implementable. Barrier walls, solidification, and

RCRA Subtitle C equivalent cells are readily

implementable technologies based on availability of

experience labor and resources in Texas Gulf coast.

A pilot-scale treatability study is needed in the

remedial design to optimize indigenous

microorganisms and design parameters for pH and

nutrient control. Remediation uses commonly

available equipment and commonly available civil

and structural engineering fabrication and

construction processes. Pilot-scale treatability study

needed during Remedial Design to optimize

microorganism stimulation, to evaluate air

emissions, and to estimate duration of remedial

action.

This alternative is estimated to take 18 months for

the design phase and 72 months to implement the

remedy.

$80,000,000 to

$90,000,000
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Table 7 Screening Analysis of Alternatives

Alternative Designation Description Effectiveness Implementability Estimated

Range of Costs

6 Thermal Desorption and

RCRA Subtitle C

Containment of Treated

Sludges and Untreated

Soils

1. Injection well disposal of water contained in

tanks, separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall and enlarged

perimeter berms

3. Solidification/excavation and thermal

desorption of sludges

4. Consolidate treatment residuals and untreated

soils/debris in a RCRA Subtitle C equivalent

cell located above ground surface

5. No action (with monitoring) for groundwater

6. Institutional controls

This alternative reduces the toxicity, mobility, and volume of COPCs from sludge and

reduces the mobility of COPCs from impacted soils. This alternative removes the

potential for direct contact, ingestion or inhalation from affected media and removes the

potential for runoff to sediments, unimpacted soils, and surface water.

Injection well disposal of aqueous wastes has high long-term effectiveness. Solidification

and RCRA Subtitle C containment are effective at reducing mobility of wastes. No

untreated sludge remains in the paleochannel removing the potential for migration to

groundwater.

Impacted surface and subsurface soils are contained in a RCRA Subtitle C equivalent cell,

mitigating direct contact and migration of COPCs to groundwater. This is a traditional

technology for soils containment with long-term effectiveness.

No action with monitoring is effective since groundwater does not need to be remediated

and monitoring mitigates the risk of impacted groundwater moving to the Site boundaries.

There are limited short-term risks to the community since off-site actions are minimized.

Off gas treatment can minimize impacts from volatile emissions. A HASP and on-site

monitoring minimize short-term risks to workers. This alternative requires more materials

handling than Alternatives 2, 3, and 5 since the sludge must be solidified first, thermally

treated and then disposed of in the RCRA Subtitle C equivalent cell.

Injection well disposal of aqueous wastes are readily

implementable. Solidification and RCRA Subtitle C

equivalent cells are readily implementable

technologies based on availability of experienced

labor and resources in Texas Gulf coast. A

treatability study (Trial Burn) is needed in the

Remedial Design to address potential waste handling

issues, heat input requirements and bed

temperatures, and off-gas treatment. Pilot test

studies are also needed to evaluate sludge/reagent

mixes for optimal handling of the process feed. The

sludge characteristics, particle sizes and materials

handling may limit practical throughput of the

system.

The community may be sensitive to any remedy that

relies on thermal treatment due to issues with

incineration at other area Superfund sites.

This alternative is estimated to take 18 months for

the design phase and 60 months to implement the

remedy.

$105,000,000 to

$115,000,000

7 Off-site Incineration 1. Injection well disposal of water contained in

tanks, separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall and enlarged

perimeter berms

3. Off-site incineration of solidified sludges and

soils

4. Off-site disposal of tank materials and

construction rubble

5. No action (with monitoring) for groundwater

6. Institutional controls

Injection well disposal of aqueous wastes has high long-term effectiveness. Solidification

and RCRA Subtitle C containment are effective at reducing mobility of wastes. No

untreated sludge remains in the paleochannel removing the potential for migration to

groundwater.

This alternative reduces the toxicity, mobility, and volume of COPCs from sludge and

impacted soils. Risks to the community from fatal or injury crashes are increased due to

extra vehicle traffic carrying sludge to the off-site incinerators.

Off-site incineration difficult to implement due to

limited capacity of area incinerators; estimated time

frame to complete remedy is 192 months (16 years).

$450,000,000 to

$500,000,000
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Table 8 Comparative Evaluation of Alternatives

Criteria
Alternative 1

No Action

Alternative 2 Engineered Containment of Unsolidified

Sludges and RCRA Subtitle C Containment of Soils

Alternative 3 Engineered Containment of Solidified

Sludges and RCRA Subtitle C Containment of Soils

Alternative 4 RCRA Subtitle C Containment

of Solidified Sludges and Untreated Soils

Alternative 5 Slurry-Phase Bioremediation of

Sludges and RCRA Subtitle C Containment

of Treated Sludges and Untreated Soils

Remedy

Description

No direct action would be taken;

required by the NCP

1. Injection well disposal of water contained in tanks,

separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall, groundwater gradient recovery

system and enlarged perimeter berms

3. Consolidate sludges in Sludge Pit and construct a

RCRA Subtitle C cap supported by a solidified bridge

cap

4. Consolidate affected soils and debris in RCRA Subtitle

C equivalent cell located above ground surface

5. No action (with monitoring) for groundwater

6. Institutional controls

1. Injection well disposal of water contained in tanks,

separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall, groundwater gradient

recovery system and enlarged perimeter berms

3. Consolidate/solidify sludges in Sludge Pit and

construct a RCRA Subtitle C cap

4. Consolidate excess solidified sludge/affected

soils/debris in a RCRA Subtitle C equivalent cell

located above ground surface

5. No action (with monitoring) for groundwater

6. Institutional controls

1. Injection well disposal of water contained in

tanks, separators, and Sludge Pit

2. Construct Sludge Pit improvements to

include subsurface barrier wall and enlarged

perimeter berms

3. Solidify sludges and consolidate solidified

sludges/affected soils/ debris in a RCRA

Subtitle C equivalent cell located above

ground surface

4. No action (with monitoring) for groundwater

5. Institutional controls

1. Injection well disposal of water contained in

tanks, separators, and Sludge Pit

2. Construct Sludge Pit improvements to include

subsurface barrier wall and enlarged

perimeter berms

3. Slurry-phase bioremediation of consolidated

sludges within Sludge Pit

4. Consolidate solidified sludge residuals and

affected soils in a RCRA Subtitle C

equivalent cell located above ground surface

5. No action (with monitoring) for groundwater

6. Institutional controls

Overall Protection

of Human Health

and the

Environment

Provides no additional short- or

long-term protection of human

health and the environment. No

risk above that currently existing

at the site is associated with

implementation of this

alternative.

Alternative reduces mobility of COPCs from sludge and

impacted soils, removes potential for direct contact,

ingestion, or inhalation from affected media and removes

the potential for runoff to sediments, unimpacted soils, and

surface water. Alternative is estimated to take 36 months

to implement; technology and personnel are readily

available.

Alternative reduces mobility of COPCs from sludge

and impacted soils, removes potential for direct

contact, ingestion, or inhalation from affected media

and removes the potential for runoff to sediments,

unimpacted soils, and surface water. Alternative is

estimated to take 42 months to implement; technology

and personnel are readily available.

Alternative reduces mobility of COPCs from

sludge and impacted soils, removes potential for

direct contact, ingestion, or inhalation from

affected media, and removes the potential for

runoff to sediments, unimpacted soils, and

surface water. Alternative is estimated to take 48

months to implement; technology and personnel

are readily available.

Alternative reduces toxicity, mobility, and

volume of COPCs from sludge and reduces

mobility of COPCs from impacted soils.

Alternative is estimated to take 72 months to

implement. A treatability study to evaluate the

effectiveness and implementability of the

alternative has not been conducted.

Compliance with

ARARs

Not compliant with floodplain

protection ARAR since sludge is

exposed.

Alternative 2 does not meet the requirements of 40 CFR

264.228 since free liquids will not be eliminated by

solidifying sludges through the entire depth of the Sludge

Pit. Compliance with other ARARs is similar for

alternatives.

Compliance with ARARs listed in Table 3 through

Table 5 is similar for alternatives.

Compliance with ARARs listed in Table 3

through Table 5 is similar for alternatives.

Compliance with ARARs listed in Table 3

through Table 5 is similar for alternatives.

Long-Term

Effectiveness and

Permanence

Long-term effectiveness and

permanence cannot be

evaluated. This remedy relies on

maintenance of the status quo

that could be altered with a

change site conditions.

The adequacy and reliability of the RCRA Subtitle C

equivalent cell for soils is equivalent in Alternatives 2 and

3. A potential risk to long-term effectiveness is settlement

or collapse of the bridge cap with subsequent failure of the

RCRA Subtitle C cap and release of sludge.

The adequacy and reliability of the RCRA Subtitle C

equivalent cell for soils is equivalent in Alternatives 2

and 3. Solidified sludge remains in the Sludge Pit

potentially reducing the permanence of the remedy.

The adequacy and reliability of the RCRA

Subtitle C equivalent cell for soils and solidified

sludge is well documented.

The adequacy and reliability of the RCRA

Subtitle C equivalent cell for soils and treated

sludge residuals is well documented.

Reduction of

Contaminant

Toxicity, Mobility,

or Volume

Does not provide for reduction

in contaminant toxicity,

mobility, or volume. Tank

contents, sludge, and affected

soils would remain on site

without containment or

treatment.

This alternative relies primarily on the engineered

containment to reduce mobility of COPCs in sludge. A

layer of solidified sludge provides a bridge cap to support

the RCRA Subtitle C cap; unsolidified sludge remains in

the paleochannel. This alternative relies primarily on the

RCRA Subtitle C equivalent cell to reduce mobility of

COPCs in soil.

This alternative relies primarily on engineered

containment and solidification of sludges to reduce

mobility of COPCs in sludge. Sludge is solidified

through the depth of the Sludge Pit; solidified sludge

remains in the paleochannel. This alternative relies

primarily on the above ground engineered containment

area to reduce mobility of COPCs in soil.

This alternative relies primarily on the RCRA

Subtitle C equivalent cell to reduce mobility of

COPCs in sludge and soils. Mobility is also

reduced by solidification of sludges.

Toxicity, mobility, and volume of the sludge are

reduced by bioremediation. This alternative

relies primarily on the RCRA Subtitle C

equivalent cell to reduce mobility of COPCs in

soils and treated sludge residuals.
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Table 8 Comparative Evaluation of Alternatives

Criteria
Alternative 1

No Action

Alternative 2 Engineered Containment of Unsolidified

Sludges and RCRA Subtitle C Containment of Soils

Alternative 3 Engineered Containment of Solidified

Sludges and RCRA Subtitle C Containment of Soils

Alternative 4 RCRA Subtitle C Containment

of Solidified Sludges and Untreated Soils

Alternative 5 Slurry-Phase Bioremediation of

Sludges and RCRA Subtitle C Containment

of Treated Sludges and Untreated Soils

Short-Term

Effectiveness

Has a minimal short-term impact

since no direct remedial

construction activities would

occur and no incremental risk to

workers, the community, and the

environment would accrue.

Estimated that alternative can be implemented and

completed within 36 months. In situ solidification

presents minimal exposure to the community unless

uncontrolled temperature reactions increase volatile

emissions. Additional exposures are minimized since

sludge is not removed from the Sludge Pit during

implementation.

Estimated that alternative can be implemented and

completed within 42 months. In situ solidification

presents minimal exposure to the community unless

uncontrolled temperature reactions increase volatile

emissions. Additional exposures are minimized since

sludge is not removed from the Sludge Pit during

implementation.

Estimated that alternative can be implemented

and completed within 48 months. Removal of

the sludge after solidification may present a

slightly greater potential for exposure to

remediation workers and the community during

implementation but this can be managed through

engineering controls.

Estimated that alternative can be implemented

and completed within 72 months. A properly

operated slurry phase bioremediation process has

minimal risks to the community and the

environment. However, due to the length of time

to implement the remedy, exposed sludge

remains at the Site for a longer period.

Implementability

Easily implementable as it

involves no direct construction

activity.

Barrier walls, groundwater recovery systems,

solidification and RCRA Subtitle C caps and cells are

readily available technologies. Contractors and pozzolanic

reagents are readily available.

Barrier walls, groundwater recovery systems,

solidification and RCRA Subtitle C caps and cells are

readily available technologies. Contractors and

pozzolanic reagents are readily available.

Solidification and RCRA Subtitle C equivalent

cells are readily available technologies.

Contractors and pozzolanic reagents are readily

available.

Requires construction and operation of a slurry-

phase bioremediation system. The system would

require additional treatability and pilot studies

prior to implementation as well as additional

design effort.

Capital Cost
No capital costs associated with

this alternative.
$24,900,000 $35,400,000 $52,900,000 $82,600,000

O&M Cost

(Present Worth)

No O&M costs associated with

this alternative.
$ 6,300,00 $ 6,400,000 $ 3,500,000 $ 3,200,000

Total Cost NA $31,200,00 $41,800,000 $56,400,000 $85,800,00

All cost estimates are conceptual level estimates (-30% to +50%) and are generated for alternative comparison only.

NA – Not applicable
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Value Units Rationale

Surface Soil 1,1,2,2-Tetrachloroethane 960 1.2 mg/kg

Surface Soil 1,1,2-Trichloroethane 1200 2.2 mg/kg

Surface Soil 1,2-Dibromoethane 45 (J) 0.80 mg/kg

Surface Soil 1,2-Dichloroethane 68 7.0 mg/kg

Surface Soil 2,3,7,8-TCDD TEQ (Mammal) 0.0047 0.005 mg/kg EPA Guidance

Surface Soil Aldrin 0.91 (J) 1.0 mg/kg

Surface Soil Arsenic 49 (J) 32 mg/kg

Surface Soil Benzene 800 20 mg/kg

Surface Soil Benzo(a)anthracene 26 22 mg/kg

Surface Soil Benzo(a)pyrene 12 4.5 mg/kg

Surface Soil Benzo(b)fluoranthene 14 4.5 mg/kg

Surface Soil bis(2-Ethylhexyl)phthalate 440 (J) 315 mg/kg

Surface Soil Chloroform 3 (J) 0.65 mg/kg

Surface Soil Dibenz(a,h)anthracene 1.5 (J) 2.2 mg/kg

Surface Soil Hexachlorobenzene 94 13 mg/kg

Surface Soil Hexachlorobutadiene 310 18 mg/kg

Surface Soil Indeno(1,2,3-cd)pyrene 5.3 4.5 mg/kg

Surface Soil Methylene chloride 76 27 mg/kg

Surface Soil Naphthalene 660 70 mg/kg

Surface Soil Tetrachloroethene 78 112 mg/kg

Surface Soil Total PCBs 219 15 mg/kg TSCA

Surface Soil Total Xylenes 2720 225 mg/kg

Surface Soil Trichloroethene 330 83 mg/kg

Surface Soil Vinyl chloride 77 4.8 mg/kg

Subsurface Soil 1,2-Dichloroethane 370 7.0 mg/kg

Subsurface Soil 2,3,7,8-TCDD TEQ (Mammal) 0.003409 0.005 mg/kg EPA Guidance

Subsurface Soil 2-Methylnaphthalene 7600 6750 mg/kg

Subsurface Soil Aldrin 7.8 (J) 11 mg/kg

Subsurface Soil Arsenic 20 75 mg/kg

Subsurface Soil Benzene 1000 20 mg/kg

Subsurface Soil Benzo(a)anthracene 190 280 mg/kg

Subsurface Soil Benzo(a)pyrene 62 (J) 78 mg/kg

Subsurface Soil Benzo(b)fluoranthene 54 (J) 425 mg/kg

Subsurface Soil bis(2-Ethylhexyl)phthalate 160 1000 mg/kg

Subsurface Soil Chloroform 2.3 (J) 6.5 mg/kg

Subsurface Soil Dibenz(a,h)anthracene 1.5 (J) 285 mg/kg

Subsurface Soil Hexachlorobenzene 230 25 mg/kg

Subsurface Soil Hexachlorobutadiene 2200 39 mg/kg

Subsurface Soil Indeno(1,2,3-cd)pyrene 8.4 (J) 730 mg/kg

Subsurface Soil Methylene chloride 150 275 mg/kg

Subsurface Soil Naphthalene 9700 70 mg/kg

Subsurface Soil Tetrachloroethene 170 240 mg/kg

Subsurface Soil Total PCBs 121.89 20 mg/kg TSCA

Subsurface Soil Total Xylenes 2480 225 mg/kg

Subsurface Soil Trichloroethene 510 83 mg/kg

Subsurface Soil Vinyl chloride 39 (J) 5.0 mg/kg

Exposure Point Chemical of Potential Concern

TABLE 1

PRELIMINARY REMEDIAL GOALS FOR SITEWIDE HUMAN HEALTH EXPOSURE - RECREATIONAL USER

MALONE SERVICE COMPANY SUPERFUND SITE

Maximum Sitewide

Concentration (Qualifier)

Preliminary Remedial Goal 10-5 Individual Risk and/or

HQ < 1 and cumulative risk < 10-4 and/or HQ < 10

1
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TABLE 3.2

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

SITEWIDE

Malone Service Company Superfund Site

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Vapors & Particulates

Value Units Statistic Rationale

Oil Pits SS 1,1,2,2-Tetrachloroethane mg/kg 4.8E+02 --- 960 1.2E+00 mg/kg Max Max

Oil Pits SS 1,1,2-Trichloroethane mg/kg 6.0E+02 --- 1200 2.2E+00 mg/kg Max Max

Oil Pits SS 1,2-Dibromoethane mg/kg 2.3E+01 --- 45 (J) 8.0E-01 mg/kg Max Max

Cemetery Area SS 1,2-Dichloroethane mg/kg 1.7E+01 --- 68 7.0E+00 mg/kg Max Max

Cemetery Area SS 2,3,7,8-TCDD TEQ (Mammal) mg/kg 4.7E-03 --- 0.0047 mg/kg EPA Guidance Max

Maintenance Pits SS Aldrin mg/kg 9.1E-01 --- 0.91 (J) 9.6E-01 mg/kg Max Max

Laydown Area SS Arsenic mg/kg 1.0E+01 --- 49 (J) 3.2E+01 mg/kg Max Max

Cemetery Area SS Benzene mg/kg 5.0E+01 --- 800 2.0E+01 mg/kg Max Max

Maintenance Pits SS Benzo(a)anthracene mg/kg 3.7E+00 --- 26 2.2E+01 mg/kg Max Max

Maintenance Pits SS Benzo(a)pyrene mg/kg 2.0E+00 --- 12 4.5E+00 mg/kg Max Max

Laydown Area SS Benzo(b)fluoranthene mg/kg 1.7E+00 --- 14 4.5E+00 mg/kg Max Max

Tanks 800 SS bis(2-Ethylhexyl)phthalate mg/kg 3.4E+01 --- 440 (J) 3.2E+02 mg/kg Max Max

Cemetery Area SS Chloroform mg/kg 3.0E+00 --- 3 (J) 6.5E-01 mg/kg Max Max

Laydown Area SS Dibenz(a,h)anthracene mg/kg 3.5E-01 --- 1.5 (J) 2.2E+00 mg/kg Max Max

Laydown Area SS Hexachlorobenzene mg/kg 1.6E+01 --- 94 1.3E+01 mg/kg Max Max

Laydown Area SS Hexachlorobutadiene mg/kg 4.6E+01 --- 310 1.8E+01 mg/kg Max Max

Laydown Area SS Indeno(1,2,3-cd)pyrene mg/kg 7.5E-01 --- 5.3 4.5E+00 mg/kg Max Max

Cemetery Area SS Methylene chloride mg/kg 7.6E+01 --- 76 2.7E+01 mg/kg Max Max

Maintenance Pits SS Naphthalene mg/kg 1.0E+02 --- 660 7.0E+01 mg/kg Max Max

Cemetery Area SS Tetrachloroethene mg/kg 8.7E+00 --- 78 1.1E+02 mg/kg Max Max

Laydown Area SS Total PCBs mg/kg 3.6E+01 --- 219 mg/kg TSCA Max

Cemetery Area SS Total Xylenes mg/kg 5.4E+02 --- 2720 2.3E+02 mg/kg Max Max

Cemetery Area SS Trichloroethene mg/kg 3.7E+01 --- 330 8.3E+01 mg/kg Max Max

Maintenance 900 SS Vinyl chloride mg/kg 2.6E+01 --- 77 4.8E+00 mg/kg Max Max

Arithmetic Mean
95% UCL

(Distribution)

Maximum Concentration

(Qualifier)

Exposure Point Concentration
Exposure Point Chemical of Potential Concern Units

2 PRG_Sitewide_Calcs_TCEQ Response-BW:T-3.2 SS SW
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TABLE 3.4b

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

SITEWIDE

Malone Service Company Superfund Site

Scenario Timeframe: Current/Future

Medium: Subsurface Soil

Exposure Medium: Subsurface Soil

Vapors

Value Units Statistic Rationale

Cemetery Area SBS 1,2-Dichloroethane mg/kg 7.6E+01 --- 370 7.0E+00 mg/kg Max Max

Tanks 800 SBS 2,3,7,8-TCDD TEQ (Mammal) mg/kg 3.41E-03 --- 0.003409 mg/kg EPA Guidance Max

Cemetery Area SBS 2-Methylnaphthalene mg/kg 9.9E+02 --- 7600 6.8E+03 mg/kg Max Max

Tanks 800 SBS Aldrin mg/kg 7.8E+00 --- 7.8 (J) 1.1E+01 mg/kg Max Max

Maintenance Pits SBS Arsenic mg/kg 4.5E+00 --- 20 7.5E+01 mg/kg Max Max

Cemetery Area SBS Benzene mg/kg 2.0E+02 --- 1000 2.0E+01 mg/kg Max Max

Cemetery Area SBS Benzo(a)anthracene mg/kg 2.5E+01 --- 190 2.8E+02 mg/kg Max Max

Cemetery Area SBS Benzo(a)pyrene mg/kg 1.4E+01 --- 62 (J) 7.8E+01 mg/kg Max Max

Cemetery Area SBS Benzo(b)fluoranthene mg/kg 1.2E+01 --- 54 (J) 4.3E+02 mg/kg Max Max

Maintenance Pits SBS bis(2-Ethylhexyl)phthalate mg/kg 2.1E+01 --- 160 1.0E+03 mg/kg Max Max

Cemetery Area SBS Chloroform mg/kg 1.1E+00 --- 2.3 (J) 6.5E+00 mg/kg Max Max

Maintenance Pits SBS Dibenz(a,h)anthracene mg/kg 1.1E+00 --- 1.5 (J) 2.9E+02 mg/kg Max Max

Tanks 800 SBS Hexachlorobenzene mg/kg 5.7E+01 --- 230 2.5E+01 mg/kg Max Max

Tanks 800 SBS Hexachlorobutadiene mg/kg 4.8E+02 --- 2200 3.9E+01 mg/kg Max Max

Tanks 800 SBS Indeno(1,2,3-cd)pyrene mg/kg 5.2E+00 --- 8.4 (J) 7.3E+02 mg/kg Max Max

Cemetery Area SBS Methylene chloride mg/kg 3.2E+01 --- 150 2.8E+02 mg/kg Max Max

Cemetery Area SBS Naphthalene mg/kg 1.2E+03 --- 9700 7.0E+01 mg/kg Max Max

Tanks 800 SBS Tetrachloroethene mg/kg 6.1E+01 --- 170 2.4E+02 mg/kg Max Max

Tanks 800 SBS Total PCBs mg/kg 1.2E+02 --- 121.89 mg/kg TSCA Max

Cemetery Area SBS Total Xylenes mg/kg 5.5E+02 --- 2480 2.3E+02 mg/kg Max Max

Tanks 800 SBS Trichloroethene mg/kg 9.3E+01 --- 510 8.3E+01 mg/kg Max Max

Cemetery Area SBS Vinyl chloride mg/kg 1.1E+01 --- 39 (J) 5.0E+00 mg/kg Max Max

Arithmetic Mean
95% UCL

(Distribution)

Maximum Concentration

(Qualifier)

Exposure Point Concentration
Exposure Point

Chemical of Potential

Concern
Units

3 PRG_Sitewide_Calcs_TCEQ Response-BW:T-3.4b SBS SW
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TABLE 4.3a RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium Surface Soil

Exposure Route Receptor Population
Receptor

Age
Exposure Point

Parameter

Code
Parameter Definition Value Units

Rationale/

Reference

Intake Equation/

Model Name (1)

Ingestion Other Recreational Person Adult Surface soil at the site Csoil Chemical concentration in soil Site-Specific mg/kg --

Bird-Watcher, On-site IRsoil Ingestion rate of soil 20 mg/day EPA, August 1997a, gardener

FIsoil Fraction ingested, soil 1 unitless Professional Judgment

EF Exposure frequency 150 days/year Per EPA Meeting 051408

ED Exposure duration 25 years Professional Judgment

BW Body weight 70 kg EPA, December 1989 RAGS Vol I: Human Health Evaluation Manual. Part A.

ATnc Averaging time for non-carcinogenics 9125 days
EPA, December 1989, ATnc =

ED*365
EPA/540/1-89/002. December 1989

ATc Averaging time for carcinogenics 25550 days EPA, December 1989 See Section 3.2 of main report for details.

ATBW

mgkgEDEFFIIRC
daykgmgIntake soilsoil






 /10
)/(

6

4
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TABLE 4.3b RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium Surface Soil

Exposure Route Receptor Population
Receptor

Age
Exposure Point

Parameter

Code
Parameter Definition Value Units

Rationale/

Reference

Intake Equation/

Model Name (1)

Dermal Contact Other Recreational Person Adult Surface soil at the site Csoil Chemical concentration in soil Site-Specific mg/kg --

Bird-Watcher, On-site AF Adherence factor of soil to skin 0.3 mg/cm2-event
EPA, July 2004, 95th

percentile, gardeners

ABSd Dermal absorption fraction Chemical Specific unitless --

EF Exposure frequency 150 days/year
Per EPA Meeting

051408

ED Exposure duration 25 years
Professional

Judgment

EV Event frequency 1 events/day EPA, July 2004

SA Skin surface area available for contact 3300 cm2 EPA, July 2004

BW Body weight 70 kg EPA, December 1989 RAGS Vol I: Human Health Evaluation Manual. Part E.

ATnc Averaging time for non-carcinogenics 9125 days
EPA, December

1989, ATnc = ED*365
EPA/540/R/99/005. July 2004

ATc Averaging time for carcinogenics 25550 days EPA, December 1989 See Section 3.2 of main report for details.

ATBW

SAEVEDEFDA
daykgmgDAD event




 )/(

mgkgABSAFCeventcmmgDA dsoilevent /10)/( 62 

5
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TABLE 4.3c RME
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Malone Service Company Superfund Site

Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium Other

Vapors and particulates

Exposure Route Receptor Population
Receptor

Age
Exposure Point

Paramete
r Code

Parameter Definition Value Units
Rationale/
Reference

Intake Equation/
Model Name (1)

Inhalation Other Recreational Person Adult Ambient air above the site Cair Chemical concentration in air Site-Specific mg/m3 --

Bird-Watcher, On-site vapors and particulates Csoil Chemical concentration in soil Site-Specific mg/kg --

InhR Inhalation rate, hourly 1.5 m3/hr
EPA, August 1997a,
outdoor moderate
activities

ET Exposure time 8 hr/day
Professional
Judgment

EF Exposure frequency 150 days/year
Per EPA Meeting
051408

ED Exposure duration 25 years
Professional
Judgment

BW Body weight 70 kg EPA, December 1989

ATnc Averaging time for non-carcinogenics 9125 days
EPA, December
1989, ATnc =
ED*365

ATc Averaging time for carcinogenics 25550 days EPA, December 1989

PEF Particulate emissions factor Site-Specific m3/kg --
Q/Cwind Inverse mean conc. at center of a 0.5-acre-square source Site-Specific g/m2-s per kg/m3 --
V Fraction of vegetative cover Site-Specific unitless --
Um Mean annual windspeed Site-Specific m/s --
Ut Equivalent threshold value of windspeed at 7m Site-Specific m/s --
F(x) Function dependent on Um/Ut Site-Specific unitless --
VFs Volatilization factor, soil to ambient air Chemical Specific m3/kg --
Q/Cvol Inverse mean conc. at center of a 0.5-acre-square source Site-Specific g/m2-s per kg/m3 --
T Exposure interval 9.50E+08 s EPA, March 2001

rb Dry soil bulk density 1.5 g/cm3 EPA, March 2001

DA Apparent diffusivity Chemical Specific cm2/s --

qa Air-filled soil porosity (Lair/Lsoil) 0.26 cm3-air/cm3-soil n-qw

Di Chemical diffusivity in air Chemical Specific cm2/s --
H' Henry's law constant Chemical Specific unitless -- EPA, December 2002 Supplemental Guidance for Developing

qw Water-filled soil porosity (Lwater/Lsoil) 0.12 cm3-H2O/cm3-soil ASTM, E2081 Soil Screening Levels for Supefund Sites

Dw Chemical diffusivity in water Chemical Specific cm2/s -- See Section 3.2 of main report for details.

ATBW

EDEFETInhRC
daykgmgIntake air
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TABLE 4.3d RME
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Malone Service Company Superfund Site

Scenario Timeframe: Future
Medium: Subsurface Soil
Exposure Medium Vapors

Exposure Route Receptor Population
Receptor

Age
Exposure Point

Paramete
r Code

Parameter Definition Value Units
Rationale/
Reference

Intake Equation/
Model Name (1)

Inhalation Other Recreational Person Adult Ambient air above the site Cair Chemical concentration in air Site-Specific mg/m3 --

Bird-Watcher, On-site vapors and particulates Csoil Chemical concentration in soil Site-Specific mg/kg --

InhR Inhalation rate, hourly 1.5 m3/hr
EPA, August 1997a,
outdoor moderate
activities

ET Exposure time 8 hr/day
Professional
Judgment

EF Exposure frequency 150 days/year
Per EPA Meeting
051408

ED Exposure duration 25 years
Professional
Judgment

BW Body weight 70 kg EPA, December 1989

ATnc Averaging time for non-carcinogenics 9125 days
EPA, December
1989, ATnc = ED*365

ATc Averaging time for carcinogenics 25550 days EPA, December 1989

VFs Volatilization factor, soil to ambient air Chemical Specific m3/kg --
Q/Cvol Inverse mean conc. at center of a 0.5-acre-square source Site-Specific g/m2-s per kg/m3 --
T Exposure interval 9.50E+08 s EPA, March 2001

rb Dry soil bulk density 1.5 g/cm3 EPA, March 2001

DA Apparent diffusivity Chemical Specific cm2/s --

qa Air-filled soil porosity (Lair/Lsoil) 0.26 cm3-air/cm3-soil n-qw

Di Chemical diffusivity in air Chemical Specific cm2/s --
H' Henry's law constant Chemical Specific unitless -- EPA, December 2002 Supplemental Guidance for Developing

qw Water-filled soil porosity (Lwater/Lsoil) 0.12 cm3-H2O/cm3-soil ASTM, E2081 Soil Screening Levels for Supefund Sites

Dw Chemical diffusivity in water Chemical Specific cm2/s -- See Section 3.2 of main report for details.

ATBW

EDEFETInhRC
daykgmgIntake air
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TABLE 7.6 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person

On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit Value Units Value Unit

Surface Soil Surface Soil Oil Pits Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg 4.8E-08 mg/kg-day 2.0E-01 kg-day/mg 9.6E-09 1.4E-07 mg/kg-day 4.0E-02 mg/kg-day 3.4E-06

1,1,2-Trichloroethane 2.2E+00 mg/kg 9.2E-08 mg/kg-day 5.7E-02 kg-day/mg 5.3E-09 2.6E-07 mg/kg-day 4.0E-03 mg/kg-day 6.5E-05

1,2-Dibromoethane 8.0E-01 mg/kg 3.4E-08 mg/kg-day 2.0E+00 kg-day/mg 6.7E-08 9.4E-08 mg/kg-day 9.0E-03 mg/kg-day 1.0E-05

1,2-Dichloroethane 7.0E+00 mg/kg 2.9E-07 mg/kg-day 9.1E-02 kg-day/mg 2.7E-08 8.2E-07 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Chloroform 6.5E-01 mg/kg 2.7E-08 mg/kg-day --- kg-day/mg --- 7.6E-08 mg/kg-day 1.0E-02 mg/kg-day 7.6E-06

Methylene chloride 2.7E+01 mg/kg 1.1E-06 mg/kg-day 7.5E-03 kg-day/mg 8.5E-09 3.2E-06 mg/kg-day 6.0E-02 mg/kg-day 5.3E-05

Total Xylenes 2.3E+02 mg/kg 9.4E-06 mg/kg-day --- kg-day/mg --- 2.6E-05 mg/kg-day 2.0E-01 mg/kg-day 1.3E-04

Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Hexachlorobutadiene 1.8E+01 mg/kg 7.3E-07 mg/kg-day 7.8E-02 kg-day/mg 5.7E-08 2.1E-06 mg/kg-day 2.0E-04 mg/kg-day 1.0E-02

Naphthalene 7.0E+01 mg/kg 2.9E-06 mg/kg-day --- kg-day/mg --- 8.2E-06 mg/kg-day 2.0E-02 mg/kg-day 4.1E-04

Ingestion Exp. Route Total 5.8E-06 6.0E-02

Surface Soil Surface Soil Oil Pits Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg --- mg/kg-day 2.0E-01 kg-day/mg --- --- mg/kg-day 4.0E-02 mg/kg-day ---

1,1,2-Trichloroethane 2.2E+00 mg/kg --- mg/kg-day 5.7E-02 kg-day/mg --- --- mg/kg-day 4.0E-03 mg/kg-day ---

1,2-Dibromoethane 8.0E-01 mg/kg --- mg/kg-day 2.0E+00 kg-day/mg --- --- mg/kg-day 9.0E-03 mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day 9.1E-02 kg-day/mg --- --- mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg --- --- mg/kg-day 4.0E-03 mg/kg-day ---

Chloroform 6.5E-01 mg/kg --- mg/kg-day --- kg-day/mg --- --- mg/kg-day 2.0E-03 mg/kg-day ---

Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 7.5E-03 kg-day/mg --- --- mg/kg-day 6.0E-02 mg/kg-day ---

Total Xylenes 2.3E+02 mg/kg --- mg/kg-day --- kg-day/mg --- --- mg/kg-day 2.0E-01 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg --- --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg --- --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg --- --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Hexachlorobutadiene 1.8E+01 mg/kg 3.6E-06 mg/kg-day 7.8E-02 kg-day/mg 2.8E-07 1.0E-05 mg/kg-day 2.0E-04 mg/kg-day 5.1E-02

Naphthalene 7.0E+01 mg/kg 1.9E-05 mg/kg-day --- kg-day/mg --- 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Dermal Contact Exp. Route Total 2.2E-05 8.1E-02

Oil Pits Area Exp. Point Total 2.7E-05 1.4E-01

Surface Soil Surface Soil Laydown Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07 2.6E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Hexachlorobutadiene 1.8E+01 mg/kg 7.3E-07 mg/kg-day 7.8E-02 kg-day/mg 5.7E-08 2.1E-06 mg/kg-day 2.0E-04 mg/kg-day 1.0E-02

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

Ingestion Exp. Route Total 6.2E-06 5.9E-02

Surface Soil Surface Soil Laydown Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg --- --- mg/kg-day 4.0E-03 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg --- --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg --- --- mg/kg-day 3.0E-04 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06 1.7E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Hexachlorobutadiene 1.8E+01 mg/kg 3.6E-06 mg/kg-day 7.8E-02 kg-day/mg 2.8E-07 1.0E-05 mg/kg-day 2.0E-04 mg/kg-day 5.1E-02

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

Dermal Contact Exp. Route Total 2.7E-05 7.9E-02

Laydown Area Exp. Point Total 3.3E-05 1.4E-01

Surface Soil Surface Soil Cemetery Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

1,2-Dichloroethane 7.0E+00 mg/kg 2.9E-07 mg/kg-day 9.1E-02 kg-day/mg 2.7E-08 8.2E-07 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Chloroform 6.5E-01 mg/kg 2.7E-08 mg/kg-day --- kg-day/mg --- 7.6E-08 mg/kg-day 1.0E-02 mg/kg-day 7.6E-06

Methylene chloride 2.7E+01 mg/kg 1.1E-06 mg/kg-day 7.5E-03 kg-day/mg 8.5E-09 3.2E-06 mg/kg-day 6.0E-02 mg/kg-day 5.3E-05

Total Xylenes 2.3E+02 mg/kg 9.4E-06 mg/kg-day --- kg-day/mg --- 2.6E-05 mg/kg-day 2.0E-01 mg/kg-day 1.3E-04

Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.9E-06 mg/kg-day --- kg-day/mg --- 8.2E-06 mg/kg-day 2.0E-02 mg/kg-day 4.1E-04

Ingestion Exp. Route Total 5.8E-06 5.0E-02

Surface Soil Surface Soil Cemetery Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day 9.1E-02 kg-day/mg --- --- mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg --- --- mg/kg-day 4.0E-03 mg/kg-day ---

Chloroform 6.5E-01 mg/kg --- mg/kg-day --- kg-day/mg --- --- mg/kg-day 2.0E-03 mg/kg-day ---

Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 7.5E-03 kg-day/mg --- --- mg/kg-day 6.0E-02 mg/kg-day ---

Total Xylenes 2.3E+02 mg/kg --- mg/kg-day --- kg-day/mg --- --- mg/kg-day 2.0E-01 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg --- --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg --- --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg --- --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 1.9E-05 mg/kg-day --- kg-day/mg --- 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Dermal Contact Exp. Route Total 2.2E-05 3.0E-02

Cemetery Area Exp. Point Total 2.8E-05 8.0E-02

Surface Soil Surface Soil Unused Area 1 Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07 2.6E-07 mg/kg-day --- mg/kg-day ---

Ingestion Exp. Route Total 4.1E-06 1.3E-02

Surface Soil Surface Soil Unused Area 1 Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06 1.7E-06 mg/kg-day --- mg/kg-day ---

Dermal Contact Exp. Route Total 1.6E-05 1.9E-02

Unused Area 1 Exp. Point Total 2.0E-05 3.1E-02

Surface Soil Surface Soil Unused Area 2 Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Ingestion Exp. Route Total 2.9E-06 1.4E-02

Surface Soil Surface Soil Unused Area 2 Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Dermal Contact Exp. Route Total 7.1E-06 2.8E-02

Unused Area 2 Exp. Point Total 1.0E-05 4.2E-02

Surface Soil Surface Soil Borrow Pits Area Ingestion 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Ingestion Exp. Route Total 1.4E-06 0.0E+00

Surface Soil Surface Soil Borrow Pits Area Dermal Contact 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Dermal Contact Exp. Route Total 8.9E-06 0.0E+00

Borrow Pits Area Exp. Point Total 1.0E-05 0.0E+00

Surface Soil Surface Soil Office & Laboratory Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Ingestion Exp. Route Total 2.9E-06 1.4E-02

Surface Soil Surface Soil Office & Laboratory Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Dermal Contact Exp. Route Total 7.1E-06 2.8E-02

Office & Laboratory Area Exp. Point Total 1.0E-05 4.2E-02

EPC

Value Units
Medium Exposure Medium Exposure Point Exposure Route

Chemical of

Potential Concern

Cancer Risk Calculations Non-Cancer Risk Calculations

Intake/Exposure CSF/Unit Risk
Cancer Risk

Intake/Exposure RfD/RfC Hazard

Quotient
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TABLE 7.6 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person

On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit Value Units Value Unit

EPC

Value Units
Medium Exposure Medium Exposure Point Exposure Route

Chemical of

Potential Concern

Cancer Risk Calculations Non-Cancer Risk Calculations

Intake/Exposure CSF/Unit Risk
Cancer Risk

Intake/Exposure RfD/RfC Hazard

Quotient

Surface Soil Surface Soil Maintenance Pits Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Aldrin 9.6E-01 mg/kg 4.0E-08 mg/kg-day 1.7E+01 kg-day/mg 6.8E-07 1.1E-07 mg/kg-day 3.0E-05 mg/kg-day 3.8E-03

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Total Xylenes 2.3E+02 mg/kg 9.4E-06 mg/kg-day --- kg-day/mg --- 2.6E-05 mg/kg-day 2.0E-01 mg/kg-day 1.3E-04

Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07 2.6E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.9E-06 mg/kg-day --- kg-day/mg --- 8.2E-06 mg/kg-day 2.0E-02 mg/kg-day 4.1E-04

Ingestion Exp. Route Total 7.2E-06 5.3E-02

Surface Soil Surface Soil Maintenance Pits Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Aldrin 9.6E-01 mg/kg 2.0E-07 mg/kg-day 1.7E+01 kg-day/mg 3.4E-06 5.6E-07 mg/kg-day 3.0E-05 mg/kg-day 1.9E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg --- --- mg/kg-day 4.0E-03 mg/kg-day ---

Total Xylenes 2.3E+02 mg/kg --- mg/kg-day --- kg-day/mg --- --- mg/kg-day 2.0E-01 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg --- --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg --- --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg --- --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06 1.7E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 1.9E-05 mg/kg-day --- kg-day/mg --- 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Dermal Contact Exp. Route Total 3.0E-05 4.9E-02

Maintenance Pits Area Exp. Point Total 3.7E-05 1.0E-01

Surface Soil Surface Soil Maintenance Warehouse Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Ingestion Exp. Route Total 4.2E-06 1.4E-02

Surface Soil Surface Soil Maintenance Warehouse Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Dermal Contact Exp. Route Total 1.6E-05 2.8E-02

Maintenance Warehouse Area Exp. Point Total 2.0E-05 4.2E-02

Surface Soil Surface Soil Maintenance 900 Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

1,2-Dichloroethane 7.0E+00 mg/kg 2.9E-07 mg/kg-day 9.1E-02 kg-day/mg 2.7E-08 8.2E-07 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Methylene chloride 2.7E+01 mg/kg 1.1E-06 mg/kg-day 7.5E-03 kg-day/mg 8.5E-09 3.2E-06 mg/kg-day 6.0E-02 mg/kg-day 5.3E-05

Total Xylenes 2.3E+02 mg/kg 9.4E-06 mg/kg-day --- kg-day/mg --- 2.6E-05 mg/kg-day 2.0E-01 mg/kg-day 1.3E-04

Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07 2.6E-07 mg/kg-day --- mg/kg-day ---

Ingestion Exp. Route Total 5.5E-06 4.7E-02

Surface Soil Surface Soil Maintenance 900 Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day 9.1E-02 kg-day/mg --- --- mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg --- --- mg/kg-day 4.0E-03 mg/kg-day ---

Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 7.5E-03 kg-day/mg --- --- mg/kg-day 6.0E-02 mg/kg-day ---

Total Xylenes 2.3E+02 mg/kg --- mg/kg-day --- kg-day/mg --- --- mg/kg-day 2.0E-01 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg --- --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg --- --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg --- --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06 1.7E-06 mg/kg-day --- mg/kg-day ---

Dermal Contact Exp. Route Total 2.1E-05 1.9E-02

Maintenance 900 Area Exp. Point Total 2.7E-05 6.6E-02

Surface Soil Surface Soil Tanks 800 Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07 5.3E-07 mg/kg-day --- mg/kg-day ---

bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 1.3E-05 mg/kg-day 1.4E-02 kg-day/mg 1.8E-07 3.7E-05 mg/kg-day 2.0E-02 mg/kg-day 1.8E-03

Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07 2.6E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Hexachlorobutadiene 1.8E+01 mg/kg 7.3E-07 mg/kg-day 7.8E-02 kg-day/mg 5.7E-08 2.1E-06 mg/kg-day 2.0E-04 mg/kg-day 1.0E-02

Naphthalene 7.0E+01 mg/kg 2.9E-06 mg/kg-day --- kg-day/mg --- 8.2E-06 mg/kg-day 2.0E-02 mg/kg-day 4.1E-04

Ingestion Exp. Route Total 6.6E-06 6.1E-02

Surface Soil Surface Soil Tanks 800 Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg --- --- mg/kg-day 4.0E-03 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg --- --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg --- --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg --- --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07 3.4E-06 mg/kg-day --- mg/kg-day ---

bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 6.5E-05 mg/kg-day 7.4E-02 kg-day/mg 4.8E-06 1.8E-04 mg/kg-day 3.8E-03 mg/kg-day 4.8E-02

Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06 1.7E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Hexachlorobutadiene 1.8E+01 mg/kg 3.6E-06 mg/kg-day 7.8E-02 kg-day/mg 2.8E-07 1.0E-05 mg/kg-day 2.0E-04 mg/kg-day 5.1E-02

Naphthalene 7.0E+01 mg/kg 1.9E-05 mg/kg-day --- kg-day/mg --- 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Dermal Contact Exp. Route Total 3.1E-05 1.3E-01

Tanks 800 Area Exp. Point Total 3.7E-05 1.9E-01

Surface Soil Vapors & Particulates Oil Pits Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg 4.9E-06 mg/kg-day 2.0E-01 kg-day/mg 1.0E-06 1.4E-05 mg/kg-day --- mg/kg-day ---

1,1,2-Trichloroethane 2.2E+00 mg/kg 1.9E-05 mg/kg-day 5.6E-02 kg-day/mg 1.0E-06 5.2E-05 mg/kg-day --- mg/kg-day ---

1,2-Dibromoethane 8.0E-01 mg/kg 3.0E-06 mg/kg-day 3.1E-01 kg-day/mg 9.3E-07 8.5E-06 mg/kg-day 2.6E-03 mg/kg-day 3.3E-03

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Chloroform 6.5E-01 mg/kg 1.3E-05 mg/kg-day 8.1E-02 kg-day/mg 1.0E-06 3.5E-05 mg/kg-day 2.8E-02 mg/kg-day 1.3E-03

Methylene chloride 2.7E+01 mg/kg 6.1E-04 mg/kg-day 1.6E-03 kg-day/mg 1.0E-06 1.7E-03 mg/kg-day 8.6E-01 mg/kg-day 2.0E-03

Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg --- 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09 4.8E-08 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06 8.9E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 1.8E+01 mg/kg 6.1E-05 mg/kg-day 7.7E-02 kg-day/mg 4.7E-06 1.7E-04 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg --- 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 6.0E-05 7.4E-01

Oil Pits Area Exp. Point Total 6.0E-05 7.4E-01

Surface Soil Vapors & Particulates Laydown Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09 4.8E-08 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09 3.5E-09 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06 8.9E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 1.8E+01 mg/kg 6.1E-05 mg/kg-day 7.7E-02 kg-day/mg 4.7E-06 1.7E-04 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 2.1E-09 mg/kg-day 3.1E-01 kg-day/mg 6.4E-10 5.8E-09 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 3.5E-05 2.1E-01

Laydown Area Exp. Point Total 3.5E-05 2.1E-01

Surface Soil Vapors & Particulates Cemetery Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Chloroform 6.5E-01 mg/kg 1.3E-05 mg/kg-day 8.1E-02 kg-day/mg 1.0E-06 3.5E-05 mg/kg-day 2.8E-02 mg/kg-day 1.3E-03

Methylene chloride 2.7E+01 mg/kg 6.1E-04 mg/kg-day 1.6E-03 kg-day/mg 1.0E-06 1.7E-03 mg/kg-day 8.6E-01 mg/kg-day 2.0E-03

Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg --- 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09 4.8E-08 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06 8.9E-06 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 2.1E-09 mg/kg-day 3.1E-01 kg-day/mg 6.4E-10 5.8E-09 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg --- 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 5.3E-05 7.4E-01

Cemetery Area Exp. Point Total 5.3E-05 7.4E-01
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TABLE 7.6 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person

On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit Value Units Value Unit

EPC

Value Units
Medium Exposure Medium Exposure Point Exposure Route

Chemical of

Potential Concern

Cancer Risk Calculations Non-Cancer Risk Calculations

Intake/Exposure CSF/Unit Risk
Cancer Risk

Intake/Exposure RfD/RfC Hazard

Quotient

Surface Soil Vapors & Particulates Unused Area 1 Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09 3.5E-09 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 5.8E-08 0.0E+00

Unused Area 1 Exp. Point Total 5.8E-08 0.0E+00

Surface Soil Vapors & Particulates Unused Area 2 Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06 8.9E-06 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 5.2E-06 0.0E+00

Unused Area 2 Exp. Point Total 5.2E-06 0.0E+00

Surface Soil Vapors & Particulates Borrow Pits Area Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 2.9E-08 0.0E+00

Borrow Pits Area Exp. Point Total 2.9E-08 0.0E+00

Surface Soil Vapors & Particulates Office & Laboratory Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06 8.9E-06 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 5.2E-06 0.0E+00

Office & Laboratory Area Exp. Point Total 5.2E-06 0.0E+00

Surface Soil Vapors & Particulates Maintenance Pits Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

Aldrin 9.6E-01 mg/kg 5.2E-08 mg/kg-day 1.7E+01 kg-day/mg 9.0E-07 1.5E-07 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg --- 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09 4.8E-08 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09 3.5E-09 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06 8.9E-06 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 2.1E-09 mg/kg-day 3.1E-01 kg-day/mg 6.4E-10 5.8E-09 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg --- 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 4.1E-05 7.3E-01

Maintenance Pits Area Exp. Point Total 4.1E-05 7.3E-01

Surface Soil Vapors & Particulates Maintenance Warehouse Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06 8.9E-06 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 5.2E-06 0.0E+00

Maintenance Warehouse Area Exp. Point Total 5.2E-06 0.0E+00

Surface Soil Vapors & Particulates Maintenance 900 Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Methylene chloride 2.7E+01 mg/kg 6.1E-04 mg/kg-day 1.6E-03 kg-day/mg 1.0E-06 1.7E-03 mg/kg-day 8.6E-01 mg/kg-day 2.0E-03

Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg --- 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09 4.8E-08 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09 3.5E-09 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 4.7E-05 4.9E-01

Maintenance 900 Area Exp. Point Total 4.7E-05 4.9E-01

Surface Soil Vapors & Particulates Tanks 800 Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08 4.7E-09 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09 4.8E-08 mg/kg-day --- mg/kg-day ---

bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 1.9E-06 mg/kg-day --- kg-day/mg --- 5.3E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09 3.5E-09 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06 8.9E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 1.8E+01 mg/kg 6.1E-05 mg/kg-day 7.7E-02 kg-day/mg 4.7E-06 1.7E-04 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg --- 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 4.5E-05 4.8E-01

Tanks 800 Area Exp. Point Total 4.5E-05 4.8E-01

Subsurface Soil Vapors Laydown Area Inhalation Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07 4.5E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 2.5E+01 mg/kg 6.4E-06 mg/kg-day 1.6E+00 kg-day/mg 1.0E-05 1.8E-05 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 4.2E-05 3.1E-01

Laydown Area Exp. Point Total 4.2E-05 3.1E-01

Subsurface Soil Vapors Cemetery Area Inhalation 1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Chloroform 6.5E+00 mg/kg 1.3E-04 mg/kg-day 8.1E-02 kg-day/mg 1.0E-05 3.5E-04 mg/kg-day 2.8E-02 mg/kg-day 1.3E-02

Methylene chloride 2.8E+02 mg/kg 6.2E-03 mg/kg-day 1.6E-03 kg-day/mg 1.0E-05 1.7E-02 mg/kg-day 8.6E-01 mg/kg-day 2.0E-02

Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg --- 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 5.0E+00 mg/kg 3.4E-04 mg/kg-day 3.1E-02 kg-day/mg 1.0E-05 9.4E-04 mg/kg-day 2.9E-02 mg/kg-day 3.3E-02

2-Methylnaphthalene 6.8E+03 mg/kg 4.3E-03 mg/kg-day --- kg-day/mg --- 1.2E-02 mg/kg-day --- mg/kg-day ---

Benzo(a)anthracene 2.8E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07 4.5E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07 4.5E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.3E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07 4.6E-06 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 3.4E-07 mg/kg-day 3.1E-01 kg-day/mg 1.0E-07 9.4E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg --- 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 7.3E-05 8.6E-01

Cemetery Area Exp. Point Total 7.3E-05 8.6E-01

Subsurface Soil Vapors Unused Area 1 Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg --- --- mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Inhalation Exp. Route Total 1.0E-05 4.6E-04

Unused Area 1 Exp. Point Total 1.0E-05 4.6E-04

Subsurface Soil Vapors Unused Area 2 Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00 0.0E+00

Unused Area 2 Exp. Point Total 0.0E+00 0.0E+00

Subsurface Soil Vapors Borrow Pits Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg --- --- mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00 0.0E+00

Borrow Pits Area Exp. Point Total 0.0E+00 0.0E+00

Subsurface Soil Vapors Maintenance Pits Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg --- --- mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Methylene chloride 2.8E+02 mg/kg 6.2E-03 mg/kg-day 1.6E-03 kg-day/mg 1.0E-05 1.7E-02 mg/kg-day 8.6E-01 mg/kg-day 2.0E-02

Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg --- 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Benzo(a)anthracene 2.8E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07 4.5E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07 4.5E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.3E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07 4.6E-06 mg/kg-day --- mg/kg-day ---

bis(2-Ethylhexyl)phthalate 1.0E+03 mg/kg 6.0E-06 mg/kg-day --- kg-day/mg --- 1.7E-05 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.9E+02 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07 4.5E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 2.5E+01 mg/kg 6.4E-06 mg/kg-day 1.6E+00 kg-day/mg 1.0E-05 1.8E-05 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 3.9E+01 mg/kg 1.4E-04 mg/kg-day 7.7E-02 kg-day/mg 1.0E-05 3.8E-04 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 3.4E-07 mg/kg-day 3.1E-01 kg-day/mg 1.0E-07 9.4E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg --- 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 7.4E-05 8.2E-01

Maintenance Pits Area Exp. Point Total 7.4E-05 8.2E-01

Subsurface Soil Vapors Maintenance Warehouse Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg --- --- mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 2.5E+01 mg/kg 6.4E-06 mg/kg-day 1.6E+00 kg-day/mg 1.0E-05 1.8E-05 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 1.0E-05 0.0E+00

Maintenance Warehouse Area Exp. Point Total 1.0E-05 0.0E+00

Subsurface Soil Vapors Maintenance 900 Area Inhalation 1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 5.0E+00 mg/kg 3.4E-04 mg/kg-day 3.1E-02 kg-day/mg 1.0E-05 9.4E-04 mg/kg-day 2.9E-02 mg/kg-day 3.3E-02

Benzo(a)anthracene 2.8E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07 4.5E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07 4.5E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.3E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07 4.6E-06 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 5.3E-05 3.4E-01

Maintenance 900 Area Exp. Point Total 5.3E-05 3.4E-01

Subsurface Soil Vapors Tanks 800 Area Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg --- --- mg/kg-day --- mg/kg-day ---

Aldrin 1.1E+01 mg/kg 6.0E-07 mg/kg-day 1.7E+01 kg-day/mg 1.0E-05 1.7E-06 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00 0.0E+00 mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Methylene chloride 2.8E+02 mg/kg 6.2E-03 mg/kg-day 1.6E-03 kg-day/mg 1.0E-05 1.7E-02 mg/kg-day 8.6E-01 mg/kg-day 2.0E-02

Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg --- 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05 4.8E-03 mg/kg-day --- mg/kg-day ---

Benzo(a)anthracene 2.8E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07 4.5E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07 4.5E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.3E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07 4.6E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 2.5E+01 mg/kg 6.4E-06 mg/kg-day 1.6E+00 kg-day/mg 1.0E-05 1.8E-05 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 3.9E+01 mg/kg 1.4E-04 mg/kg-day 7.7E-02 kg-day/mg 1.0E-05 3.8E-04 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 3.4E-07 mg/kg-day 3.1E-01 kg-day/mg 1.0E-07 9.4E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg --- 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 8.4E-05 8.2E-01

Tanks 800 Area Exp. Point Total 8.4E-05 8.2E-01
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TABLE 7a.6 RME
CALCULATION OF CHEMICAL CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person
On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit

Surface Soil Surface Soil Oil Pits Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg 4.8E-08 mg/kg-day 2.0E-01 kg-day/mg 9.6E-09
1,1,2-Trichloroethane 2.2E+00 mg/kg 9.2E-08 mg/kg-day 5.7E-02 kg-day/mg 5.3E-09
1,2-Dibromoethane 8.0E-01 mg/kg 3.4E-08 mg/kg-day 2.0E+00 kg-day/mg 6.7E-08
1,2-Dichloroethane 7.0E+00 mg/kg 2.9E-07 mg/kg-day 9.1E-02 kg-day/mg 2.7E-08
Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08
Chloroform 6.5E-01 mg/kg 2.7E-08 mg/kg-day --- kg-day/mg ---
Methylene chloride 2.7E+01 mg/kg 1.1E-06 mg/kg-day 7.5E-03 kg-day/mg 8.5E-09
Total Xylenes 2.3E+02 mg/kg 9.4E-06 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07
Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08
Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07
Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07
Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07
Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07
Hexachlorobutadiene 1.8E+01 mg/kg 7.3E-07 mg/kg-day 7.8E-02 kg-day/mg 5.7E-08

Naphthalene 7.0E+01 mg/kg 2.9E-06 mg/kg-day --- kg-day/mg ---

Ingestion Exp. Route Total 5.8E-06

Surface Soil Surface Soil Oil Pits Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg --- mg/kg-day 2.0E-01 kg-day/mg ---
1,1,2-Trichloroethane 2.2E+00 mg/kg --- mg/kg-day 5.7E-02 kg-day/mg ---
1,2-Dibromoethane 8.0E-01 mg/kg --- mg/kg-day 2.0E+00 kg-day/mg ---
1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day 9.1E-02 kg-day/mg ---
Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg ---
Chloroform 6.5E-01 mg/kg --- mg/kg-day --- kg-day/mg ---
Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 7.5E-03 kg-day/mg ---
Total Xylenes 2.3E+02 mg/kg --- mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg ---
Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg ---
Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg ---
Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06
Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07
Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06
Hexachlorobutadiene 1.8E+01 mg/kg 3.6E-06 mg/kg-day 7.8E-02 kg-day/mg 2.8E-07

Naphthalene 7.0E+01 mg/kg 1.9E-05 mg/kg-day --- kg-day/mg ---

Dermal Contact Exp. Route Total 2.2E-05

Oil Pits Area Exp. Point Total 2.7E-05

Surface Soil Surface Soil Laydown Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08
Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07
Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08
Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07
Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07
Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07
Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07
Hexachlorobutadiene 1.8E+01 mg/kg 7.3E-07 mg/kg-day 7.8E-02 kg-day/mg 5.7E-08

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07

Ingestion Exp. Route Total 6.2E-06

Surface Soil Surface Soil Laydown Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg ---
Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg ---
Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06
Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07
Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06
Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06
Hexachlorobutadiene 1.8E+01 mg/kg 3.6E-06 mg/kg-day 7.8E-02 kg-day/mg 2.8E-07

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07

Dermal Contact Exp. Route Total 2.7E-05

Laydown Area Exp. Point Total 3.3E-05

Surface Soil Surface Soil Cemetery Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
1,2-Dichloroethane 7.0E+00 mg/kg 2.9E-07 mg/kg-day 9.1E-02 kg-day/mg 2.7E-08
Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08
Chloroform 6.5E-01 mg/kg 2.7E-08 mg/kg-day --- kg-day/mg ---
Methylene chloride 2.7E+01 mg/kg 1.1E-06 mg/kg-day 7.5E-03 kg-day/mg 8.5E-09
Total Xylenes 2.3E+02 mg/kg 9.4E-06 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07
Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08
Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07
Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07
Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07
Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07
Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07

Naphthalene 7.0E+01 mg/kg 2.9E-06 mg/kg-day --- kg-day/mg ---

Ingestion Exp. Route Total 5.8E-06

Surface Soil Surface Soil Cemetery Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day 9.1E-02 kg-day/mg ---
Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg ---
Chloroform 6.5E-01 mg/kg --- mg/kg-day --- kg-day/mg ---
Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 7.5E-03 kg-day/mg ---
Total Xylenes 2.3E+02 mg/kg --- mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg ---
Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg ---
Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg ---
Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06
Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07
Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06
Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07

Naphthalene 7.0E+01 mg/kg 1.9E-05 mg/kg-day --- kg-day/mg ---

Dermal Contact Exp. Route Total 2.2E-05

Cemetery Area Exp. Point Total 2.8E-05

Surface Soil Surface Soil Unused Area 1 Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06

Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07

Ingestion Exp. Route Total 4.1E-06

Surface Soil Surface Soil Unused Area 1 Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06

Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06

Dermal Contact Exp. Route Total 1.6E-05

Unused Area 1 Exp. Point Total 2.0E-05

Surface Soil Surface Soil Unused Area 2 Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07

Ingestion Exp. Route Total 2.9E-06

Surface Soil Surface Soil Unused Area 2 Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06

Dermal Contact Exp. Route Total 7.1E-06

Unused Area 2 Exp. Point Total 1.0E-05

Surface Soil Surface Soil Borrow Pits Area Ingestion 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06

Ingestion Exp. Route Total 1.4E-06

Surface Soil Surface Soil Borrow Pits Area Dermal Contact 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06

Dermal Contact Exp. Route Total 8.9E-06

Borrow Pits Area Exp. Point Total 1.0E-05

Surface Soil Surface Soil Office & Laboratory Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07

Ingestion Exp. Route Total 2.9E-06

Surface Soil Surface Soil Office & Laboratory Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06

Dermal Contact Exp. Route Total 7.1E-06

Office & Laboratory Area Exp. Point Total 1.0E-05

EPC
Chemical of

Potential Concern Value Units
Exposure RouteExposure PointExposure MediumMedium

Cancer Risk
CSF/Unit RiskIntake/Exposure

Cancer Risk Calculations
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TABLE 7a.6 RME
CALCULATION OF CHEMICAL CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person
On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit

EPC
Chemical of

Potential Concern Value Units
Exposure RouteExposure PointExposure MediumMedium

Cancer Risk
CSF/Unit RiskIntake/Exposure

Cancer Risk Calculations

Surface Soil Surface Soil Maintenance Pits Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06
Aldrin 9.6E-01 mg/kg 4.0E-08 mg/kg-day 1.7E+01 kg-day/mg 6.8E-07
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08
Total Xylenes 2.3E+02 mg/kg 9.4E-06 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07
Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08
Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07
Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07
Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07
Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07
Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07
Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07

Naphthalene 7.0E+01 mg/kg 2.9E-06 mg/kg-day --- kg-day/mg ---

Ingestion Exp. Route Total 7.2E-06

Surface Soil Surface Soil Maintenance Pits Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06
Aldrin 9.6E-01 mg/kg 2.0E-07 mg/kg-day 1.7E+01 kg-day/mg 3.4E-06
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg ---
Total Xylenes 2.3E+02 mg/kg --- mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg ---
Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg ---
Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg ---
Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06
Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07
Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06
Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06
Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07

Naphthalene 7.0E+01 mg/kg 1.9E-05 mg/kg-day --- kg-day/mg ---

Dermal Contact Exp. Route Total 3.0E-05

Maintenance Pits Area Exp. Point Total 3.7E-05

Surface Soil Surface Soil Maintenance Warehouse Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06

Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06

Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07

Ingestion Exp. Route Total 4.2E-06

Surface Soil Surface Soil Maintenance Warehouse Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06

Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06

Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06

Dermal Contact Exp. Route Total 1.6E-05

Maintenance Warehouse Area Exp. Point Total 2.0E-05

Surface Soil Surface Soil Maintenance 900 Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06

1,2-Dichloroethane 7.0E+00 mg/kg 2.9E-07 mg/kg-day 9.1E-02 kg-day/mg 2.7E-08
Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08
Methylene chloride 2.7E+01 mg/kg 1.1E-06 mg/kg-day 7.5E-03 kg-day/mg 8.5E-09
Total Xylenes 2.3E+02 mg/kg 9.4E-06 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07
Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08
Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07
Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07
Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07

Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07

Ingestion Exp. Route Total 5.5E-06

Surface Soil Surface Soil Maintenance 900 Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06

1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day 9.1E-02 kg-day/mg ---
Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg ---
Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 7.5E-03 kg-day/mg ---
Total Xylenes 2.3E+02 mg/kg --- mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg ---
Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg ---
Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg ---
Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06
Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07

Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06

Dermal Contact Exp. Route Total 2.1E-05

Maintenance 900 Area Exp. Point Total 2.7E-05

Surface Soil Surface Soil Tanks 800 Area Ingestion Arsenic 3.2E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 kg-day/mg 2.0E-06

Benzene 2.0E+01 mg/kg 8.4E-07 mg/kg-day 5.5E-02 kg-day/mg 4.6E-08
Tetrachloroethene 1.1E+02 mg/kg 4.7E-06 mg/kg-day 5.2E-02 kg-day/mg 2.4E-07
Trichloroethene 8.3E+01 mg/kg 3.5E-06 mg/kg-day 1.1E-02 kg-day/mg 3.8E-08
Vinyl chloride 4.8E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 kg-day/mg 3.0E-07
Benzo(a)anthracene 2.2E+01 mg/kg 9.2E-07 mg/kg-day 7.3E-01 kg-day/mg 6.7E-07
Benzo(a)pyrene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E+00 kg-day/mg 1.4E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.9E-07 mg/kg-day 7.3E-01 kg-day/mg 1.4E-07
bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 1.3E-05 mg/kg-day 1.4E-02 kg-day/mg 1.8E-07
Dibenz(a,h)anthracene 2.2E+00 mg/kg 9.2E-08 mg/kg-day 7.3E+00 kg-day/mg 6.7E-07
Hexachlorobenzene 1.3E+01 mg/kg 5.2E-07 mg/kg-day 1.6E+00 kg-day/mg 8.4E-07
Hexachlorobutadiene 1.8E+01 mg/kg 7.3E-07 mg/kg-day 7.8E-02 kg-day/mg 5.7E-08

Naphthalene 7.0E+01 mg/kg 2.9E-06 mg/kg-day --- kg-day/mg ---

Ingestion Exp. Route Total 6.6E-06

Surface Soil Surface Soil Tanks 800 Area Dermal Contact Arsenic 3.2E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 kg-day/mg 3.0E-06

Benzene 2.0E+01 mg/kg --- mg/kg-day 5.5E-02 kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 5.2E-02 kg-day/mg ---
Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 1.1E-02 kg-day/mg ---
Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 1.5E+00 kg-day/mg ---
Benzo(a)anthracene 2.2E+01 mg/kg 5.9E-06 mg/kg-day 7.3E-01 kg-day/mg 4.3E-06
Benzo(a)pyrene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 kg-day/mg 8.9E-06
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.2E-06 mg/kg-day 7.3E-01 kg-day/mg 8.9E-07
bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 6.5E-05 mg/kg-day 7.4E-02 kg-day/mg 4.8E-06
Dibenz(a,h)anthracene 2.2E+00 mg/kg 5.9E-07 mg/kg-day 7.3E+00 kg-day/mg 4.3E-06
Hexachlorobenzene 1.3E+01 mg/kg 2.6E-06 mg/kg-day 1.6E+00 kg-day/mg 4.2E-06
Hexachlorobutadiene 1.8E+01 mg/kg 3.6E-06 mg/kg-day 7.8E-02 kg-day/mg 2.8E-07

Naphthalene 7.0E+01 mg/kg 1.9E-05 mg/kg-day --- kg-day/mg ---

Dermal Contact Exp. Route Total 3.1E-05

Tanks 800 Area Exp. Point Total 3.7E-05

Surface Soil Vapors & Particulates Oil Pits Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg 4.9E-06 mg/kg-day 2.0E-01 kg-day/mg 1.0E-06
1,1,2-Trichloroethane 2.2E+00 mg/kg 1.9E-05 mg/kg-day 5.6E-02 kg-day/mg 1.0E-06
1,2-Dibromoethane 8.0E-01 mg/kg 3.0E-06 mg/kg-day 3.1E-01 kg-day/mg 9.3E-07
1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05
Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Chloroform 6.5E-01 mg/kg 1.3E-05 mg/kg-day 8.1E-02 kg-day/mg 1.0E-06
Methylene chloride 2.7E+01 mg/kg 6.1E-04 mg/kg-day 1.6E-03 kg-day/mg 1.0E-06
Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06
Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08
Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09
Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06
Hexachlorobutadiene 1.8E+01 mg/kg 6.1E-05 mg/kg-day 7.7E-02 kg-day/mg 4.7E-06

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg ---

Inhalation Exp. Route Total 6.0E-05

Oil Pits Area Exp. Point Total 6.0E-05

Surface Soil Vapors & Particulates Laydown Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08
Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09
Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09
Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06
Hexachlorobutadiene 1.8E+01 mg/kg 6.1E-05 mg/kg-day 7.7E-02 kg-day/mg 4.7E-06

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 2.1E-09 mg/kg-day 3.1E-01 kg-day/mg 6.4E-10

Inhalation Exp. Route Total 3.5E-05

Laydown Area Exp. Point Total 3.5E-05

Surface Soil Vapors & Particulates Cemetery Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05
Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Chloroform 6.5E-01 mg/kg 1.3E-05 mg/kg-day 8.1E-02 kg-day/mg 1.0E-06
Methylene chloride 2.7E+01 mg/kg 6.1E-04 mg/kg-day 1.6E-03 kg-day/mg 1.0E-06
Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06
Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08
Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09
Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06
Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 2.1E-09 mg/kg-day 3.1E-01 kg-day/mg 6.4E-10

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg ---

Inhalation Exp. Route Total 5.3E-05

Cemetery Area Exp. Point Total 5.3E-05
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TABLE 7a.6 RME
CALCULATION OF CHEMICAL CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person
On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit

EPC
Chemical of

Potential Concern Value Units
Exposure RouteExposure PointExposure MediumMedium

Cancer Risk
CSF/Unit RiskIntake/Exposure

Cancer Risk Calculations

Surface Soil Vapors & Particulates Unused Area 1 Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09

Inhalation Exp. Route Total 5.8E-08

Unused Area 1 Exp. Point Total 5.8E-08

Surface Soil Vapors & Particulates Unused Area 2 Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06

Inhalation Exp. Route Total 5.2E-06

Unused Area 2 Exp. Point Total 5.2E-06

Surface Soil Vapors & Particulates Borrow Pits Area Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08

Inhalation Exp. Route Total 2.9E-08

Borrow Pits Area Exp. Point Total 2.9E-08

Surface Soil Vapors & Particulates Office & Laboratory Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06

Inhalation Exp. Route Total 5.2E-06

Office & Laboratory Area Exp. Point Total 5.2E-06

Surface Soil Vapors & Particulates Maintenance Pits Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08
Aldrin 9.6E-01 mg/kg 5.2E-08 mg/kg-day 1.7E+01 kg-day/mg 9.0E-07
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06
Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08
Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09
Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09
Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06
Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 2.1E-09 mg/kg-day 3.1E-01 kg-day/mg 6.4E-10

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg ---

Inhalation Exp. Route Total 4.1E-05

Maintenance Pits Area Exp. Point Total 4.1E-05

Surface Soil Vapors & Particulates Maintenance Warehouse Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08

Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08

Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06

Inhalation Exp. Route Total 5.2E-06

Maintenance Warehouse Area Exp. Point Total 5.2E-06

Surface Soil Vapors & Particulates Maintenance 900 Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05
Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Methylene chloride 2.7E+01 mg/kg 6.1E-04 mg/kg-day 1.6E-03 kg-day/mg 1.0E-06
Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06
Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08
Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09

Inhalation Exp. Route Total 4.7E-05

Maintenance 900 Area Exp. Point Total 4.7E-05

Surface Soil Vapors & Particulates Tanks 800 Area Inhalation Arsenic 3.2E+01 mg/kg 1.7E-09 mg/kg-day 1.5E+01 kg-day/mg 2.5E-08

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Tetrachloroethene 1.1E+02 mg/kg 2.3E-03 mg/kg-day 2.0E-03 kg-day/mg 4.8E-06
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Vinyl chloride 4.8E+00 mg/kg 3.2E-04 mg/kg-day 3.1E-02 kg-day/mg 9.8E-06
Benzo(a)anthracene 2.2E+01 mg/kg 1.3E-07 mg/kg-day 3.1E-01 kg-day/mg 3.9E-08
Benzo(a)pyrene 4.5E+00 mg/kg 9.3E-09 mg/kg-day 3.1E+00 kg-day/mg 2.9E-08
Benzo(b)fluoranthene 4.5E+00 mg/kg 1.7E-08 mg/kg-day 3.1E-01 kg-day/mg 5.3E-09
bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 1.9E-06 mg/kg-day --- kg-day/mg ---
Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.2E-09 mg/kg-day 3.1E+00 kg-day/mg 3.8E-09
Hexachlorobenzene 1.3E+01 mg/kg 3.2E-06 mg/kg-day 1.6E+00 kg-day/mg 5.1E-06
Hexachlorobutadiene 1.8E+01 mg/kg 6.1E-05 mg/kg-day 7.7E-02 kg-day/mg 4.7E-06

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg ---

Inhalation Exp. Route Total 4.5E-05

Tanks 800 Area Exp. Point Total 4.5E-05

Subsurface Soil Vapors Laydown Area Inhalation Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05

Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07

Hexachlorobenzene 2.5E+01 mg/kg 6.4E-06 mg/kg-day 1.6E+00 kg-day/mg 1.0E-05

Inhalation Exp. Route Total 4.2E-05

Laydown Area Exp. Point Total 4.2E-05

Subsurface Soil Vapors Cemetery Area Inhalation 1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Chloroform 6.5E+00 mg/kg 1.3E-04 mg/kg-day 8.1E-02 kg-day/mg 1.0E-05
Methylene chloride 2.8E+02 mg/kg 6.2E-03 mg/kg-day 1.6E-03 kg-day/mg 1.0E-05
Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Vinyl chloride 5.0E+00 mg/kg 3.4E-04 mg/kg-day 3.1E-02 kg-day/mg 1.0E-05
2-Methylnaphthalene 6.8E+03 mg/kg 4.3E-03 mg/kg-day --- kg-day/mg ---
Benzo(a)anthracene 2.8E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07
Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07
Benzo(b)fluoranthene 4.3E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07
Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 3.4E-07 mg/kg-day 3.1E-01 kg-day/mg 1.0E-07

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg ---

Inhalation Exp. Route Total 7.3E-05

Cemetery Area Exp. Point Total 7.3E-05

Subsurface Soil Vapors Unused Area 1 Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg ---

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05

Inhalation Exp. Route Total 1.0E-05

Unused Area 1 Exp. Point Total 1.0E-05

Subsurface Soil Vapors Unused Area 2 Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Inhalation Exp. Route Total 0.0E+00

Unused Area 2 Exp. Point Total 0.0E+00

Subsurface Soil Vapors Borrow Pits Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg ---

Inhalation Exp. Route Total 0.0E+00

Borrow Pits Area Exp. Point Total 0.0E+00

Subsurface Soil Vapors Maintenance Pits Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg ---

1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05
Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Methylene chloride 2.8E+02 mg/kg 6.2E-03 mg/kg-day 1.6E-03 kg-day/mg 1.0E-05
Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Benzo(a)anthracene 2.8E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07
Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07
Benzo(b)fluoranthene 4.3E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07
bis(2-Ethylhexyl)phthalate 1.0E+03 mg/kg 6.0E-06 mg/kg-day --- kg-day/mg ---
Dibenz(a,h)anthracene 2.9E+02 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07
Hexachlorobenzene 2.5E+01 mg/kg 6.4E-06 mg/kg-day 1.6E+00 kg-day/mg 1.0E-05
Hexachlorobutadiene 3.9E+01 mg/kg 1.4E-04 mg/kg-day 7.7E-02 kg-day/mg 1.0E-05
Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 3.4E-07 mg/kg-day 3.1E-01 kg-day/mg 1.0E-07

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg ---

Inhalation Exp. Route Total 7.4E-05

Maintenance Pits Area Exp. Point Total 7.4E-05

Subsurface Soil Vapors Maintenance Warehouse Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg ---

Hexachlorobenzene 2.5E+01 mg/kg 6.4E-06 mg/kg-day 1.6E+00 kg-day/mg 1.0E-05

Inhalation Exp. Route Total 1.0E-05

Maintenance Warehouse Area Exp. Point Total 1.0E-05

Subsurface Soil Vapors Maintenance 900 Area Inhalation 1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05

Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Vinyl chloride 5.0E+00 mg/kg 3.4E-04 mg/kg-day 3.1E-02 kg-day/mg 1.0E-05
Benzo(a)anthracene 2.8E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07
Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07

Benzo(b)fluoranthene 4.3E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07

Inhalation Exp. Route Total 5.3E-05

Maintenance 900 Area Exp. Point Total 5.3E-05

Subsurface Soil Vapors Tanks 800 Area Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day 1.5E+05 kg-day/mg 0.0E+00

Arsenic 7.5E+01 mg/kg --- mg/kg-day 1.5E+01 kg-day/mg ---
Aldrin 1.1E+01 mg/kg 6.0E-07 mg/kg-day 1.7E+01 kg-day/mg 1.0E-05
Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E+00 kg-day/mg 0.0E+00
1,2-Dichloroethane 7.0E+00 mg/kg 1.1E-04 mg/kg-day 9.1E-02 kg-day/mg 1.0E-05
Benzene 2.0E+01 mg/kg 3.8E-04 mg/kg-day 2.7E-02 kg-day/mg 1.0E-05
Methylene chloride 2.8E+02 mg/kg 6.2E-03 mg/kg-day 1.6E-03 kg-day/mg 1.0E-05
Total Xylenes 2.3E+02 mg/kg 2.5E-03 mg/kg-day --- kg-day/mg ---
Tetrachloroethene 2.4E+02 mg/kg 5.0E-03 mg/kg-day 2.0E-03 kg-day/mg 1.0E-05
Trichloroethene 8.3E+01 mg/kg 1.7E-03 mg/kg-day 6.0E-03 kg-day/mg 1.0E-05
Benzo(a)anthracene 2.8E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07
Benzo(a)pyrene 7.8E+01 mg/kg 1.6E-07 mg/kg-day 3.1E+00 kg-day/mg 5.0E-07
Benzo(b)fluoranthene 4.3E+02 mg/kg 1.6E-06 mg/kg-day 3.1E-01 kg-day/mg 5.0E-07
Hexachlorobenzene 2.5E+01 mg/kg 6.4E-06 mg/kg-day 1.6E+00 kg-day/mg 1.0E-05
Hexachlorobutadiene 3.9E+01 mg/kg 1.4E-04 mg/kg-day 7.7E-02 kg-day/mg 1.0E-05
Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 3.4E-07 mg/kg-day 3.1E-01 kg-day/mg 1.0E-07

Naphthalene 7.0E+01 mg/kg 7.5E-05 mg/kg-day --- kg-day/mg ---

Inhalation Exp. Route Total 8.4E-05

Tanks 800 Area Exp. Point Total 8.4E-05
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TABLE 7b.6 RME

CALCULATION OF CHEMICAL NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person

On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit

Surface Soil Surface Soil Oil Pits Area Ingestion Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg 1.4E-07 mg/kg-day 4.0E-02 mg/kg-day 3.4E-06

1,1,2-Trichloroethane 2.2E+00 mg/kg 2.6E-07 mg/kg-day 4.0E-03 mg/kg-day 6.5E-05

1,2-Dibromoethane 8.0E-01 mg/kg 9.4E-08 mg/kg-day 9.0E-03 mg/kg-day 1.0E-05

1,2-Dichloroethane 7.0E+00 mg/kg 8.2E-07 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Chloroform 6.5E-01 mg/kg 7.6E-08 mg/kg-day 1.0E-02 mg/kg-day 7.6E-06

Methylene chloride 2.7E+01 mg/kg 3.2E-06 mg/kg-day 6.0E-02 mg/kg-day 5.3E-05

Total Xylenes 2.3E+02 mg/kg 2.6E-05 mg/kg-day 2.0E-01 mg/kg-day 1.3E-04

Tetrachloroethene 1.1E+02 mg/kg 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Hexachlorobutadiene 1.8E+01 mg/kg 2.1E-06 mg/kg-day 2.0E-04 mg/kg-day 1.0E-02

Naphthalene 7.0E+01 mg/kg 8.2E-06 mg/kg-day 2.0E-02 mg/kg-day 4.1E-04

Ingestion Exp. Route Total 6.0E-02

Surface Soil Surface Soil Oil Pits Area Dermal Contact Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg --- mg/kg-day 4.0E-02 mg/kg-day ---

1,1,2-Trichloroethane 2.2E+00 mg/kg --- mg/kg-day 4.0E-03 mg/kg-day ---

1,2-Dibromoethane 8.0E-01 mg/kg --- mg/kg-day 9.0E-03 mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg --- mg/kg-day 4.0E-03 mg/kg-day ---

Chloroform 6.5E-01 mg/kg --- mg/kg-day 2.0E-03 mg/kg-day ---

Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 6.0E-02 mg/kg-day ---

Total Xylenes 2.3E+02 mg/kg --- mg/kg-day 2.0E-01 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Hexachlorobutadiene 1.8E+01 mg/kg 1.0E-05 mg/kg-day 2.0E-04 mg/kg-day 5.1E-02

Naphthalene 7.0E+01 mg/kg 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Dermal Contact Exp. Route Total 8.1E-02

Oil Pits Area Exp. Point Total 1.4E-01

Surface Soil Surface Soil Laydown Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzene 2.0E+01 mg/kg 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Tetrachloroethene 1.1E+02 mg/kg 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Benzo(a)anthracene 2.2E+01 mg/kg 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 2.6E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Hexachlorobutadiene 1.8E+01 mg/kg 2.1E-06 mg/kg-day 2.0E-04 mg/kg-day 1.0E-02

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Ingestion Exp. Route Total 5.9E-02

Surface Soil Surface Soil Laydown Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzene 2.0E+01 mg/kg --- mg/kg-day 4.0E-03 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 3.0E-04 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.7E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Hexachlorobutadiene 1.8E+01 mg/kg 1.0E-05 mg/kg-day 2.0E-04 mg/kg-day 5.1E-02

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Dermal Contact Exp. Route Total 7.9E-02

Laydown Area Exp. Point Total 1.4E-01

Surface Soil Surface Soil Cemetery Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

1,2-Dichloroethane 7.0E+00 mg/kg 8.2E-07 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Chloroform 6.5E-01 mg/kg 7.6E-08 mg/kg-day 1.0E-02 mg/kg-day 7.6E-06

Methylene chloride 2.7E+01 mg/kg 3.2E-06 mg/kg-day 6.0E-02 mg/kg-day 5.3E-05

Total Xylenes 2.3E+02 mg/kg 2.6E-05 mg/kg-day 2.0E-01 mg/kg-day 1.3E-04

Tetrachloroethene 1.1E+02 mg/kg 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 8.2E-06 mg/kg-day 2.0E-02 mg/kg-day 4.1E-04

Ingestion Exp. Route Total 5.0E-02

Surface Soil Surface Soil Cemetery Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg --- mg/kg-day 4.0E-03 mg/kg-day ---

Chloroform 6.5E-01 mg/kg --- mg/kg-day 2.0E-03 mg/kg-day ---

Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 6.0E-02 mg/kg-day ---

Total Xylenes 2.3E+02 mg/kg --- mg/kg-day 2.0E-01 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Dermal Contact Exp. Route Total 3.0E-02

Cemetery Area Exp. Point Total 8.0E-02

Surface Soil Surface Soil Unused Area 1 Ingestion Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 2.6E-07 mg/kg-day --- mg/kg-day ---

Ingestion Exp. Route Total 1.3E-02

Surface Soil Surface Soil Unused Area 1 Dermal Contact Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.7E-06 mg/kg-day --- mg/kg-day ---

Dermal Contact Exp. Route Total 1.9E-02

Unused Area 1 Exp. Point Total 3.1E-02

Surface Soil Surface Soil Unused Area 2 Ingestion Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Hexachlorobenzene 1.3E+01 mg/kg 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Ingestion Exp. Route Total 1.4E-02

Surface Soil Surface Soil Unused Area 2 Dermal Contact Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Hexachlorobenzene 1.3E+01 mg/kg 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Dermal Contact Exp. Route Total 2.8E-02

Unused Area 2 Exp. Point Total 4.2E-02

Surface Soil Surface Soil Borrow Pits Area Ingestion 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Ingestion Exp. Route Total 0.0E+00

Surface Soil Surface Soil Borrow Pits Area Dermal Contact 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Dermal Contact Exp. Route Total 0.0E+00

Borrow Pits Area Exp. Point Total 0.0E+00

Surface Soil Surface Soil Office & Laboratory Area Ingestion Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Hexachlorobenzene 1.3E+01 mg/kg 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Ingestion Exp. Route Total 1.4E-02

Surface Soil Surface Soil Office & Laboratory Area Dermal Contact Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Hexachlorobenzene 1.3E+01 mg/kg 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Dermal Contact Exp. Route Total 2.8E-02

Office & Laboratory Area Exp. Point Total 4.2E-02

Hazard

Quotient

RfD/RfCIntake/Exposure
Non-Cancer Risk CalculationsEPC

Chemical of

Potential Concern Value Units
Exposure RouteExposure PointExposure MediumMedium
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TABLE 7b.6 RME

CALCULATION OF CHEMICAL NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person

On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit

Hazard

Quotient

RfD/RfCIntake/Exposure
Non-Cancer Risk CalculationsEPC

Chemical of

Potential Concern Value Units
Exposure RouteExposure PointExposure MediumMedium

Surface Soil Surface Soil Maintenance Pits Area Ingestion 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Aldrin 9.6E-01 mg/kg 1.1E-07 mg/kg-day 3.0E-05 mg/kg-day 3.8E-03

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzene 2.0E+01 mg/kg 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Total Xylenes 2.3E+02 mg/kg 2.6E-05 mg/kg-day 2.0E-01 mg/kg-day 1.3E-04

Tetrachloroethene 1.1E+02 mg/kg 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 2.6E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 8.2E-06 mg/kg-day 2.0E-02 mg/kg-day 4.1E-04

Ingestion Exp. Route Total 5.3E-02

Surface Soil Surface Soil Maintenance Pits Area Dermal Contact 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Aldrin 9.6E-01 mg/kg 5.6E-07 mg/kg-day 3.0E-05 mg/kg-day 1.9E-02

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day 2.0E-05 mg/kg-day 0.0E+00

Benzene 2.0E+01 mg/kg --- mg/kg-day 4.0E-03 mg/kg-day ---

Total Xylenes 2.3E+02 mg/kg --- mg/kg-day 2.0E-01 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.7E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Dermal Contact Exp. Route Total 4.9E-02

Maintenance Pits Area Exp. Point Total 1.0E-01

Surface Soil Surface Soil Maintenance Warehouse Area Ingestion Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Ingestion Exp. Route Total 1.4E-02

Surface Soil Surface Soil Maintenance Warehouse Area Dermal Contact Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Dermal Contact Exp. Route Total 2.8E-02

Maintenance Warehouse Area Exp. Point Total 4.2E-02

Surface Soil Surface Soil Maintenance 900 Area Ingestion Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

1,2-Dichloroethane 7.0E+00 mg/kg 8.2E-07 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Methylene chloride 2.7E+01 mg/kg 3.2E-06 mg/kg-day 6.0E-02 mg/kg-day 5.3E-05

Total Xylenes 2.3E+02 mg/kg 2.6E-05 mg/kg-day 2.0E-01 mg/kg-day 1.3E-04

Tetrachloroethene 1.1E+02 mg/kg 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 2.6E-07 mg/kg-day --- mg/kg-day ---

Ingestion Exp. Route Total 4.7E-02

Surface Soil Surface Soil Maintenance 900 Area Dermal Contact Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

1,2-Dichloroethane 7.0E+00 mg/kg --- mg/kg-day --- mg/kg-day ---

1,2-Dichloropropane #N/A mg/kg --- mg/kg-day 9.0E-02 mg/kg-day ---

Benzene 2.0E+01 mg/kg --- mg/kg-day 4.0E-03 mg/kg-day ---

Methylene chloride 2.7E+01 mg/kg --- mg/kg-day 6.0E-02 mg/kg-day ---

Total Xylenes 2.3E+02 mg/kg --- mg/kg-day 2.0E-01 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.7E-06 mg/kg-day --- mg/kg-day ---

Dermal Contact Exp. Route Total 1.9E-02

Maintenance 900 Area Exp. Point Total 6.6E-02

Surface Soil Surface Soil Tanks 800 Area Ingestion Arsenic 3.2E+01 mg/kg 3.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Benzene 2.0E+01 mg/kg 2.3E-06 mg/kg-day 4.0E-03 mg/kg-day 5.9E-04

Tetrachloroethene 1.1E+02 mg/kg 1.3E-05 mg/kg-day 1.0E-02 mg/kg-day 1.3E-03

Trichloroethene 8.3E+01 mg/kg 9.7E-06 mg/kg-day 3.0E-04 mg/kg-day 3.2E-02

Vinyl chloride 4.8E+00 mg/kg 5.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.9E-04

Benzo(a)anthracene 2.2E+01 mg/kg 2.6E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 5.3E-07 mg/kg-day --- mg/kg-day ---

bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 3.7E-05 mg/kg-day 2.0E-02 mg/kg-day 1.8E-03

Dibenz(a,h)anthracene 2.2E+00 mg/kg 2.6E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 1.5E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Hexachlorobutadiene 1.8E+01 mg/kg 2.1E-06 mg/kg-day 2.0E-04 mg/kg-day 1.0E-02

Naphthalene 7.0E+01 mg/kg 8.2E-06 mg/kg-day 2.0E-02 mg/kg-day 4.1E-04

Ingestion Exp. Route Total 6.1E-02

Surface Soil Surface Soil Tanks 800 Area Dermal Contact Arsenic 3.2E+01 mg/kg 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Benzene 2.0E+01 mg/kg --- mg/kg-day 4.0E-03 mg/kg-day ---

Tetrachloroethene 1.1E+02 mg/kg --- mg/kg-day 1.0E-02 mg/kg-day ---

Trichloroethene 8.3E+01 mg/kg --- mg/kg-day 3.0E-04 mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg --- mg/kg-day 3.0E-03 mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 1.7E-05 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 3.4E-06 mg/kg-day --- mg/kg-day ---

bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 1.8E-04 mg/kg-day 3.8E-03 mg/kg-day 4.8E-02

Dibenz(a,h)anthracene 2.2E+00 mg/kg 1.7E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 7.3E-06 mg/kg-day 8.0E-04 mg/kg-day 9.1E-03

Hexachlorobutadiene 1.8E+01 mg/kg 1.0E-05 mg/kg-day 2.0E-04 mg/kg-day 5.1E-02

Naphthalene 7.0E+01 mg/kg 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Dermal Contact Exp. Route Total 1.3E-01

Tanks 800 Area Exp. Point Total 1.9E-01

Surface Soil Exp. Medium Total 8.7E-01

Surface Soil Vapors & Particulates Oil Pits Area Inhalation Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

1,1,2,2-Tetrachloroethane 1.2E+00 mg/kg 1.4E-05 mg/kg-day --- mg/kg-day ---

1,1,2-Trichloroethane 2.2E+00 mg/kg 5.2E-05 mg/kg-day --- mg/kg-day ---

1,2-Dibromoethane 8.0E-01 mg/kg 8.5E-06 mg/kg-day 2.6E-03 mg/kg-day 3.3E-03

1,2-Dichloroethane 7.0E+00 mg/kg 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Chloroform 6.5E-01 mg/kg 3.5E-05 mg/kg-day 2.8E-02 mg/kg-day 1.3E-03

Methylene chloride 2.7E+01 mg/kg 1.7E-03 mg/kg-day 8.6E-01 mg/kg-day 2.0E-03

Total Xylenes 2.3E+02 mg/kg 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 1.1E+02 mg/kg 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 4.8E-08 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 8.9E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 1.8E+01 mg/kg 1.7E-04 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 7.4E-01

Oil Pits Area Exp. Point Total 7.4E-01

Surface Soil Vapors & Particulates Laydown Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Tetrachloroethene 1.1E+02 mg/kg 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Benzo(a)anthracene 2.2E+01 mg/kg 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 4.8E-08 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 3.5E-09 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 8.9E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 1.8E+01 mg/kg 1.7E-04 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 5.8E-09 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 2.1E-01

Laydown Area Exp. Point Total 2.1E-01

Surface Soil Vapors & Particulates Cemetery Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Chloroform 6.5E-01 mg/kg 3.5E-05 mg/kg-day 2.8E-02 mg/kg-day 1.3E-03

Methylene chloride 2.7E+01 mg/kg 1.7E-03 mg/kg-day 8.6E-01 mg/kg-day 2.0E-03

Total Xylenes 2.3E+02 mg/kg 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 1.1E+02 mg/kg 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 4.8E-08 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 8.9E-06 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 5.8E-09 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 7.4E-01

Cemetery Area Exp. Point Total 7.4E-01
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TABLE 7b.6 RME

CALCULATION OF CHEMICAL NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person

On-site Recreational Bird Watcher

Receptor Age: Adult

Value Units Value Unit

Hazard

Quotient

RfD/RfCIntake/Exposure
Non-Cancer Risk CalculationsEPC

Chemical of

Potential Concern Value Units
Exposure RouteExposure PointExposure MediumMedium

Surface Soil Vapors & Particulates Unused Area 1 Inhalation Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 3.5E-09 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00

Unused Area 1 Exp. Point Total 0.0E+00

Surface Soil Vapors & Particulates Unused Area 2 Inhalation Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 8.9E-06 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00

Unused Area 2 Exp. Point Total 0.0E+00

Surface Soil Vapors & Particulates Borrow Pits Area Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00

Borrow Pits Area Exp. Point Total 0.0E+00

Surface Soil Vapors & Particulates Office & Laboratory Area Inhalation Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 8.9E-06 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00

Office & Laboratory Area Exp. Point Total 0.0E+00

Surface Soil Vapors & Particulates Maintenance Pits Area Inhalation 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

Aldrin 9.6E-01 mg/kg 1.5E-07 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Total Xylenes 2.3E+02 mg/kg 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 1.1E+02 mg/kg 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 4.8E-08 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 3.5E-09 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 8.9E-06 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 4.5E+00 mg/kg 5.8E-09 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 7.3E-01

Maintenance Pits Area Exp. Point Total 7.3E-01

Surface Soil Vapors & Particulates Maintenance Warehouse Area Inhalation Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 8.9E-06 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00

Maintenance Warehouse Area Exp. Point Total 0.0E+00

Surface Soil Vapors & Particulates Maintenance 900 Area Inhalation Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Methylene chloride 2.7E+01 mg/kg 1.7E-03 mg/kg-day 8.6E-01 mg/kg-day 2.0E-03

Total Xylenes 2.3E+02 mg/kg 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 1.1E+02 mg/kg 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 4.8E-08 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 3.5E-09 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 4.9E-01

Maintenance 900 Area Exp. Point Total 4.9E-01

Surface Soil Vapors & Particulates Tanks 800 Area Inhalation Arsenic 3.2E+01 mg/kg 4.7E-09 mg/kg-day --- mg/kg-day ---

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Tetrachloroethene 1.1E+02 mg/kg 6.6E-03 mg/kg-day 7.7E-02 mg/kg-day 8.5E-02

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 4.8E+00 mg/kg 8.9E-04 mg/kg-day 2.9E-02 mg/kg-day 3.1E-02

Benzo(a)anthracene 2.2E+01 mg/kg 3.6E-07 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 4.5E+00 mg/kg 2.6E-08 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.5E+00 mg/kg 4.8E-08 mg/kg-day --- mg/kg-day ---

bis(2-Ethylhexyl)phthalate 3.2E+02 mg/kg 5.3E-06 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.2E+00 mg/kg 3.5E-09 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 1.3E+01 mg/kg 8.9E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 1.8E+01 mg/kg 1.7E-04 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 4.8E-01

Tanks 800 Area Exp. Point Total 4.8E-01

Vapors & Particulates Exp. Medium Total 3.4E+00

Surface Soil Medium Total 4.3E+00

Subsurface Soil Vapors Laydown Area Inhalation Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Tetrachloroethene 2.4E+02 mg/kg 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 4.5E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 2.5E+01 mg/kg 1.8E-05 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 3.1E-01

Laydown Area Exp. Point Total 3.1E-01

Subsurface Soil Vapors Cemetery Area Inhalation 1,2-Dichloroethane 7.0E+00 mg/kg 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Chloroform 6.5E+00 mg/kg 3.5E-04 mg/kg-day 2.8E-02 mg/kg-day 1.3E-02

Methylene chloride 2.8E+02 mg/kg 1.7E-02 mg/kg-day 8.6E-01 mg/kg-day 2.0E-02

Total Xylenes 2.3E+02 mg/kg 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 2.4E+02 mg/kg 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 5.0E+00 mg/kg 9.4E-04 mg/kg-day 2.9E-02 mg/kg-day 3.3E-02

2-Methylnaphthalene 6.8E+03 mg/kg 1.2E-02 mg/kg-day --- mg/kg-day ---

Benzo(a)anthracene 2.8E+02 mg/kg 4.5E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 4.5E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.3E+02 mg/kg 4.6E-06 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 9.4E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 8.6E-01

Cemetery Area Exp. Point Total 8.6E-01

Subsurface Soil Vapors Unused Area 1 Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Inhalation Exp. Route Total 4.6E-04

Unused Area 1 Exp. Point Total 4.6E-04

Subsurface Soil Vapors Unused Area 2 Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00

Unused Area 2 Exp. Point Total 0.0E+00

Subsurface Soil Vapors Borrow Pits Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00

Borrow Pits Area Exp. Point Total 0.0E+00

Subsurface Soil Vapors Maintenance Pits Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Methylene chloride 2.8E+02 mg/kg 1.7E-02 mg/kg-day 8.6E-01 mg/kg-day 2.0E-02

Total Xylenes 2.3E+02 mg/kg 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 2.4E+02 mg/kg 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Benzo(a)anthracene 2.8E+02 mg/kg 4.5E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 4.5E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.3E+02 mg/kg 4.6E-06 mg/kg-day --- mg/kg-day ---

bis(2-Ethylhexyl)phthalate 1.0E+03 mg/kg 1.7E-05 mg/kg-day --- mg/kg-day ---

Dibenz(a,h)anthracene 2.9E+02 mg/kg 4.5E-07 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 2.5E+01 mg/kg 1.8E-05 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 3.9E+01 mg/kg 3.8E-04 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 9.4E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 8.2E-01

Maintenance Pits Area Exp. Point Total 8.2E-01

Subsurface Soil Vapors Maintenance Warehouse Area Inhalation Arsenic 7.5E+01 mg/kg --- mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 2.5E+01 mg/kg 1.8E-05 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 0.0E+00

Maintenance Warehouse Area Exp. Point Total 0.0E+00

Subsurface Soil Vapors Maintenance 900 Area Inhalation 1,2-Dichloroethane 7.0E+00 mg/kg 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Tetrachloroethene 2.4E+02 mg/kg 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Vinyl chloride 5.0E+00 mg/kg 9.4E-04 mg/kg-day 2.9E-02 mg/kg-day 3.3E-02

Benzo(a)anthracene 2.8E+02 mg/kg 4.5E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 4.5E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.3E+02 mg/kg 4.6E-06 mg/kg-day --- mg/kg-day ---

Inhalation Exp. Route Total 3.4E-01

Maintenance 900 Area Exp. Point Total 3.4E-01

Subsurface Soil Vapors Tanks 800 Area Inhalation 2,3,7,8-TCDD TEQ-Mammal 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

Arsenic 7.5E+01 mg/kg --- mg/kg-day --- mg/kg-day ---

Aldrin 1.1E+01 mg/kg 1.7E-06 mg/kg-day --- mg/kg-day ---

Total PCBs 0.0E+00 mg/kg 0.0E+00 mg/kg-day --- mg/kg-day ---

1,2-Dichloroethane 7.0E+00 mg/kg 3.2E-04 mg/kg-day 6.9E-01 mg/kg-day 4.6E-04

Benzene 2.0E+01 mg/kg 1.1E-03 mg/kg-day 8.6E-03 mg/kg-day 1.2E-01

Methylene chloride 2.8E+02 mg/kg 1.7E-02 mg/kg-day 8.6E-01 mg/kg-day 2.0E-02

Total Xylenes 2.3E+02 mg/kg 7.1E-03 mg/kg-day 2.9E-02 mg/kg-day 2.5E-01

Tetrachloroethene 2.4E+02 mg/kg 1.4E-02 mg/kg-day 7.7E-02 mg/kg-day 1.8E-01

Trichloroethene 8.3E+01 mg/kg 4.8E-03 mg/kg-day --- mg/kg-day ---

Benzo(a)anthracene 2.8E+02 mg/kg 4.5E-06 mg/kg-day --- mg/kg-day ---

Benzo(a)pyrene 7.8E+01 mg/kg 4.5E-07 mg/kg-day --- mg/kg-day ---

Benzo(b)fluoranthene 4.3E+02 mg/kg 4.6E-06 mg/kg-day --- mg/kg-day ---

Hexachlorobenzene 2.5E+01 mg/kg 1.8E-05 mg/kg-day --- mg/kg-day ---

Hexachlorobutadiene 3.9E+01 mg/kg 3.8E-04 mg/kg-day --- mg/kg-day ---

Indeno(1,2,3-cd)pyrene 7.3E+02 mg/kg 9.4E-07 mg/kg-day --- mg/kg-day ---

Naphthalene 7.0E+01 mg/kg 2.1E-04 mg/kg-day 8.6E-04 mg/kg-day 2.5E-01

Inhalation Exp. Route Total 8.2E-01

Tanks 800 Area Exp. Point Total 8.2E-01

Vapors Exp. Medium Total 3.1E+00

Subsurface Soil Medium Total 3.1E+00

Total of Receptor Hazards Across All Media 7.4E+00
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TABLE 9.6 RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Malone Service Company Superfund Site

Scenario Timeframe: Future

Receptor Population: Other Recreational Person

On-site Recreational Bird Watcher

Receptor Age: Adult

Ingestion Inhalation Dermal
Exposure

Routes Total
Primary Target Organ(s) Ingestion Inhalation Dermal

Exposure

Routes Total

Surface Soil Surface Soil Oil Pits Area 1,1,2,2-Tetrachloroethane 9.6E-09 1.0E-06 --- 1.0E-06 Respiratory 3.4E-06 --- --- 3.4E-06 Surface Respiratory 3.4E-06

Surface Soil Surface Soil Oil Pits Area 1,1,2-Trichloroethane 5.3E-09 1.0E-06 --- 1.0E-06 Blood 6.5E-05 --- --- 6.5E-05 Surface Blood 1.5E-01

Surface Soil Surface Soil Oil Pits Area 1,2-Dibromoethane 6.7E-08 9.3E-07 --- 1.0E-06 Liver/Kidney/Nasal/Testes 1.0E-05 3.3E-03 --- 3.3E-03 Surface Liver 2.4E-01

Surface Soil Surface Soil Cemetery Area 1,2-Dichloroethane 2.7E-08 1.0E-05 --- 1.0E-05 --- --- 4.6E-04 --- 4.6E-04 Surface Kidney 9.8E-02

Surface Soil Surface Soil Cemetery Area 2,3,7,8-TCDD TEQ (Mammal) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 --- --- --- --- --- Surface Nasal 2.5E-01

Surface Soil Surface Soil Maintenance Pits Area Aldrin 6.8E-07 9.0E-07 3.4E-06 5.0E-06 Liver 3.8E-03 --- 1.9E-02 2.2E-02 Surface Reproductive 4.6E-03

Surface Soil Surface Soil Laydown Area Arsenic 2.0E-06 2.5E-08 3.0E-06 5.0E-06 Vascular syst. 1.3E-02 --- 1.9E-02 3.1E-02 Surface Neurological 3.7E-01

Surface Soil Surface Soil Cemetery Area Benzene 4.6E-08 1.0E-05 --- 1.0E-05 Bone Marrow 5.9E-04 1.2E-01 --- 1.2E-01 Surface GI Tract 1.3E-03

Surface Soil Surface Soil Maintenance Pits Area Benzo(a)anthracene 6.7E-07 3.9E-08 4.3E-06 5.0E-06 --- --- --- --- --- Surface Weight 5.0E-01

Surface Soil Surface Soil Maintenance Pits Area Benzo(a)pyrene 1.4E-06 2.9E-08 8.9E-06 1.0E-05 --- --- --- --- --- Surface Eyes 0.0E+00

Surface Soil Surface Soil Laydown Area Benzo(b)fluoranthene 1.4E-07 5.3E-09 8.9E-07 1.0E-06 --- --- --- --- ---

Surface Soil Surface Soil Tanks 800 Area bis(2-Ethylhexyl)phthalate 1.8E-07 --- 4.8E-06 5.0E-06 Liver 1.8E-03 --- 4.8E-02 5.0E-02 Surface SUM 1.6E+00

Surface Soil Surface Soil Cemetery Area Chloroform --- 1.0E-06 --- 1.0E-06 Liver/Kidney/CNS/GI tract/Reproduction 7.6E-06 1.3E-03 --- 1.3E-03

Surface Soil Surface Soil Laydown Area Dibenz(a,h)anthracene 6.7E-07 3.8E-09 4.3E-06 5.0E-06 --- --- --- --- ---

Surface Soil Surface Soil Laydown Area Hexachlorobenzene 8.4E-07 5.1E-06 4.2E-06 1.0E-05 Liver 1.8E-03 --- 9.1E-03 1.1E-02 Subsurface Respiratory 0.0E+00

Surface Soil Surface Soil Laydown Area Hexachlorobutadiene 5.7E-08 4.7E-06 2.8E-07 5.0E-06 Kidney 1.0E-02 --- 5.1E-02 6.1E-02 Subsurface Blood 1.2E-01

Surface Soil Surface Soil Laydown Area Indeno(1,2,3-cd)pyrene 1.4E-07 6.4E-10 8.9E-07 1.0E-06 --- --- --- --- --- Subsurface Liver 2.5E-01

Surface Soil Surface Soil Cemetery Area Methylene chloride 8.5E-09 1.0E-06 --- 1.0E-06 Liver 5.3E-05 2.0E-03 --- 2.0E-03 Subsurface Kidney 1.3E-02

Surface Soil Surface Soil Maintenance Pits Area Naphthalene --- --- --- --- Nasal/Weight 4.1E-04 2.5E-01 2.6E-03 2.5E-01 Subsurface Nasal 2.5E-01

Surface Soil Surface Soil Cemetery Area Tetrachloroethene 2.4E-07 4.8E-06 --- 5.0E-06 Liver/Neurological 1.3E-03 8.5E-02 --- 8.6E-02 Subsurface Reproductive 1.3E-02

Surface Soil Surface Soil Laydown Area Total PCBs 0.0E+00 0.0E+00 0.0E+00 0.0E+00 Eyes 0.0E+00 --- 0.0E+00 0.0E+00 Subsurface Neurological 4.4E-01

Surface Soil Surface Soil Cemetery Area Total Xylenes --- --- --- --- Neurological/Weight 1.3E-04 2.5E-01 --- 2.5E-01 Subsurface GI Tract 1.3E-02

Surface Soil Surface Soil Cemetery Area Trichloroethene 3.8E-08 1.0E-05 --- 1.0E-05 Liver/Kidney/CNS 3.2E-02 --- --- 3.2E-02 Subsurface Weight 4.9E-01

Surface Soil Surface Soil Maintenance 900 Area Vinyl chloride 3.0E-07 9.8E-06 --- 1.0E-05 Liver 1.9E-04 3.1E-02 --- 3.1E-02 Subsurface Eyes 0.0E+00

Surface Soil Medium Total 1.0E-04 9.5E-01

Subsurface Soil Vapors Cemetery Area 1,2-Dichloroethane --- 1.0E-05 --- 1.0E-05 --- --- 4.6E-04 --- 4.6E-04 Subsurface SUM 1.59E+00

Subsurface Soil Vapors Tanks 800 Area 2,3,7,8-TCDD TEQ-Mammal --- 0.0E+00 --- 0.0E+00 --- --- --- --- ---

Subsurface Soil Vapors Cemetery Area 2-Methylnaphthalene --- --- --- --- --- --- --- --- --- All Respiratory 3.4E-06

Subsurface Soil Vapors Tanks 800 Area Aldrin --- 1.0E-05 --- 1.0E-05 --- --- --- --- --- All Blood 2.8E-01

Subsurface Soil Vapors Maintenance Pits Area Arsenic --- --- --- --- --- --- --- --- --- All Liver 4.9E-01

Subsurface Soil Vapors Cemetery Area Benzene --- 1.0E-05 --- 1.0E-05 Bone Marrow --- 1.2E-01 --- 1.2E-01 All Kidney 1.1E-01

Subsurface Soil Vapors Cemetery Area Benzo(a)anthracene --- 5.0E-07 --- 5.0E-07 --- --- --- --- --- All Nasal 5.0E-01

Subsurface Soil Vapors Cemetery Area Benzo(a)pyrene --- 5.0E-07 --- 5.0E-07 --- --- --- --- --- All Reproductive 1.7E-02

Subsurface Soil Vapors Cemetery Area Benzo(b)fluoranthene --- 5.0E-07 --- 5.0E-07 --- --- --- --- --- All Neurological 8.1E-01

Subsurface Soil Vapors Maintenance Pits Area bis(2-Ethylhexyl)phthalate --- --- --- --- --- --- --- --- --- All GI Tract 1.4E-02

Subsurface Soil Vapors Cemetery Area Chloroform --- 1.0E-05 --- 1.0E-05 Liver/Kidney/CNS/GI tract/Reproduction --- 1.3E-02 --- 1.3E-02 All Weight 9.9E-01

Subsurface Soil Vapors Maintenance Pits Area Dibenz(a,h)anthracene --- 5.0E-07 --- 5.0E-07 --- --- --- --- --- All Eyes 0.0E+00

Subsurface Soil Vapors Tanks 800 Area Hexachlorobenzene --- 1.0E-05 --- 1.0E-05 --- --- --- --- ---

Subsurface Soil Vapors Tanks 800 Area Hexachlorobutadiene --- 1.0E-05 --- 1.0E-05 --- --- --- --- --- All SUM 3.2E+00

Subsurface Soil Vapors Tanks 800 Area Indeno(1,2,3-cd)pyrene --- 1.0E-07 --- 1.0E-07 --- --- --- --- ---

Subsurface Soil Vapors Cemetery Area Methylene chloride --- 1.0E-05 --- 1.0E-05 Liver --- 2.0E-02 --- 2.0E-02

Subsurface Soil Vapors Cemetery Area Naphthalene --- --- --- --- Nasal/Weight --- 2.5E-01 --- 2.5E-01

Subsurface Soil Vapors Tanks 800 Area Tetrachloroethene --- 1.0E-05 --- 1.0E-05 Liver/Neurological --- 1.8E-01 --- 1.8E-01

Subsurface Soil Vapors Tanks 800 Area Total PCBs --- 0.0E+00 --- 0.0E+00 --- --- --- --- ---

Subsurface Soil Vapors Cemetery Area Total Xylenes --- --- --- --- Neurological/Weight --- 2.5E-01 --- 2.5E-01

Subsurface Soil Vapors Tanks 800 Area Trichloroethene --- 1.0E-05 --- 1.0E-05 --- --- --- --- ---

Subsurface Soil Vapors Cemetery Area Vinyl chloride --- 1.0E-05 --- 1.0E-05 Liver --- 3.3E-02 --- 3.3E-02

Subsurface Soil Medium Total 1.0E-04 8.6E-01

Receptor Total Receptor Risk Total #REF! Receptor HI Total 1.8E+00

Non-Carcinogenic Hazard QuotientCarcinogenic Risk
Chemical of

Potential Concern
Medium Exposure Medium Exposure Point
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APPENDIX
MALONE SERVICE COMPANY SUPERFUND SITE
SOIL TO AIR VOLATILIZATION FACTORS
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83-32-9 Acenaphthene 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04 5.87E-07 7.82E+04

208-96-8 Acenaphthylene 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05 2.60E-07 1.18E+05

309-00-2 Aldrin 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05 1.69E-08 4.61E+05

7429-90-5 Aluminum 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

120-12-7 Anthracene 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05 5.52E-08 2.55E+05

7440-36-0 Antimony 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

7440-38-2 Arsenic 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

7440-39-3 Barium 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

56-55-3 Benz-a-anthracene 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06 1.89E-10 4.36E+06

71-43-2 Benzene 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03 2.01E-03 1.34E+03

50-32-8 Benzo-a-pyrene 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07 2.44E-11 1.21E+07

205-99-2 Benzo-b-fluoranthene 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06 8.40E-11 6.54E+06

191-24-2 Benzo-g,h,i-perylene 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07 2.49E-11 1.20E+07

7440-41-7 Beryllium 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

111-44-4 Bis (2-chloroethyl) ether 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04 1.86E-05 1.39E+04

117-81-7 Bis (2-ethyl-hexyl) phthalate 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06 2.07E-10 4.17E+06

7440-43-9 Cadmium 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

86-74-8 Carbazole 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04 4.62E-07 8.82E+04

108-90-7 Chlorobenzene 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03 4.93E-04 2.70E+03

67-66-3 Chloroform 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03 2.12E-03 1.30E+03

59-50-7 Chloro-3-methylphenol, 4- 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05 1.46E-08 4.95E+05

16065-83-1/7440-47-3 Chromium (III) (total chromium) 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

7440-48-4 Cobalt 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

7440-50-8 Copper 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

106-44-5 Cresol, p- (4-methylphenol) 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05 3.39E-07 1.03E+05

98-82-8 Cumene (isopropylbenzene) 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03 9.73E-05 6.08E+03

57-12-5 Cyanide 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05 8.99E-09 6.32E+05

53-70-3 Dibenz-a,h-anthracene 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07 1.83E-12 4.44E+07

132-64-9 Dibenzofuran 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05 2.96E-07 1.10E+05

95-50-1 Dichlorobenzene, 1,2- 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03 7.35E-05 6.99E+03

106-46-7 Dichlorobenzene, 1,4- 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03 1.05E-04 5.85E+03

107-06-2 Dichloroethane, 1,2- 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03 1.48E-03 1.56E+03

78-87-5 Dichloropropane, 1,2- 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03 1.04E-03 1.86E+03

1031-07-8 Endosulfan sulfate 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07 1.57E-11 1.51E+07

7421-93-4 Endrin aldehyde 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06 2.16E-09 1.29E+06

53494-70-5 Endrin ketone 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06 7.32E-11 7.01E+06

100-41-4 Ethyl benzene 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03 9.35E-04 1.96E+03

106-93-4 Ethylene dibromide (dibromoethane, 1,2- )8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03 8.12E-05 6.65E+03

206-44-0 Fluoranthene 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06 2.15E-09 1.29E+06

86-73-7 Fluorene 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05

118-74-1 Hexachlorobenzene 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04 3.69E-07 9.87E+04

87-68-3 Hexachlorobutadiene 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03 6.91E-05 7.21E+03

591-78-6 Hexanone, 2- 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03 6.50E-05 7.43E+03

193-39-5 Indeno-1,2,3-cd-pyrene 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07 1.21E-12 5.46E+07

7439-92-1 Lead (inorganic) 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

7439-96-5 Manganese 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

75-09-2 Methylene chloride (dichloromethane) 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03 2.86E-03 1.12E+03

91-57-6 Methylnaphthalene, 2- 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04 2.32E-06 3.94E+04

91-20-3 Naphthalene 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04 6.53E-06 2.35E+04

7440-02-0 Nickel and compounds 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

621-64-7 Nitrosodi-n-propylamine, N- 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04 1.49E-06 4.91E+04

87-86-5 Pentachlorophenol 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05 2.27E-08 3.97E+05

85-01-8 Phenanthrene 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05 1.10E-07 1.81E+05

1336-36-3 Polychlorinated biphenyls (PCBs) 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05 2.96E-08 3.48E+05

129-00-0 Pyrene 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06 2.95E-09 1.10E+06

1746-01-6 TCDD, 2,3,7,8- (dioxin) 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06 4.27E-11 9.17E+06

79-34-5 Tetrachloroethane, 1,1,2,2- 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03 1.04E-04 5.88E+03

127-18-4 Tetrachloroethylene (perchlorethylene) 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03 2.50E-03 1.20E+03

7791-12-0 Thallium and compounds (as thallium chloride) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

108-88-3 Toluene 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03 1.29E-03 1.67E+03

120-82-1 Trichlorobenzene, 1,2,4- 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04 9.13E-06 1.98E+04

71-55-6 Trichloroethane, 1,1,1- 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03 3.35E-03 1.04E+03

79-00-5 Trichloroethane, 1,1,2- 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03 4.02E-04 2.99E+03

79-01-6 Trichloroethylene 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03 2.45E-03 1.21E+03

7440-62-2 Vanadium 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

75-01-4 Vinyl chloride 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02 2.55E-02 3.75E+02

1330-20-7 Xylenes 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03 7.14E-04 2.24E+03

7440-66-6 Zinc 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 --- 0.00E+00 ---

Footnotes:

Calculation based on Supplemental Guidance for Developing Soil Screening Levels for Superfudn Sites, December 2002.
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APPENDIX
MALONE SERVICE COMPANY SUPERFUND SITE
GROUNDWATER TO AMBIENT AIR VOLATILIZATION FACTORS

D
eff

s D
eff

cap D
eff

ws VFwamb

cm
2
/s cm

2
/s cm

2
/s (mg/m

3
-air)/(mg/L-H2O)

1746-01-6 2,3,7,8-TCDD TEQ-Mammal 3.68E-03 1.06E-03 3.54E-03 3.29E-08

57-12-5 Cyanide --- --- --- ---

7429-90-5 Aluminum --- --- --- ---

7440-36-0 Antimony --- --- --- ---

7440-38-2 Arsenic --- --- --- ---

7440-39-3 Barium --- --- --- ---

7440-41-7 Beryllium --- --- --- ---

7440-43-9 Cadmium --- --- --- ---

16065-83-1/7440-47-3 Chromium --- --- --- ---

7440-48-4 Cobalt --- --- --- ---

7440-50-8 Copper --- --- --- ---

7439-92-1 Lead --- --- --- ---

7439-96-5 Manganese --- --- --- ---

7440-02-0 Nickel --- --- --- ---

7791-12-0 Thallium --- --- --- ---

7440-62-2 Vanadium --- --- --- ---

7440-66-6 Zinc --- --- --- ---

7421-93-4 Endrin aldehyde 2.31E-03 4.50E-05 1.26E-03 1.43E-07

107-06-2 1,2-Dichloroethane 8.08E-03 4.93E-05 2.18E-03 7.32E-07

71-43-2 Benzene 6.84E-03 1.96E-05 1.01E-03 1.44E-06

75-01-4 Vinyl chloride 8.23E-03 1.42E-05 7.75E-04 1.71E-05

91-57-6 2-Methylnaphthalene 4.89E-03 8.36E-05 2.50E-03 2.91E-07

83-32-9 Acenaphthene 3.28E-03 2.37E-04 2.70E-03 1.10E-07

208-96-8 Acenaphthylene 3.42E-03 2.94E-04 2.91E-03 8.70E-08

120-12-7 Anthracene 2.53E-03 3.29E-04 2.27E-03 6.63E-08

191-24-2 Benzo(ghi)perylene 6.11E-02 1.88E+00 6.21E-02 2.28E-09

117-81-7 bis(2-Ethylhexyl)phthalate 2.77E-03 1.56E-03 2.74E-03 7.91E-09

86-74-8 Carbazole 3.04E-03 4.08E-04 2.75E-03 5.86E-08

132-64-9 Dibenzofuran 4.29E-03 2.65E-04 3.42E-03 1.14E-07

206-44-0 Fluoranthene 2.44E-03 3.18E-03 2.45E-03 6.01E-09

86-73-7 Fluorene 2.84E-03 5.82E-04 2.67E-03 4.45E-08

621-64-7 N-Nitrosodi-n-propylamine 4.75E-03 1.69E-02 4.81E-03 2.84E-09

85-01-8 Phenanthrene 2.60E-03 2.72E-04 2.27E-03 7.76E-08

129-00-0 Pyrene 2.21E-03 3.07E-03 2.22E-03 6.41E-09

Footnotes:

Calculation based on ASTM, E 2081-00 - Standard Guide for Risk-Based Corrective Action.

CAS #
Chemical of Potential

Concern
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Chemical Physical Properties

Human Health Risk Assessment Calculations

Malone Superfund SIte

MW Dair Dwat H' Koc Kd logKow ABSd

g/gmole cm
2
/s cm

2
/s unitless cm

3
-water/g-carbon cm

3
-water/g-soil unitless unitless

83-32-9 Acenaphthene 1.54E+02 4.21E-02 7.69E-06 6.44E-03 3.98E+03 2.39E+01 4.15E+00 1.30E-01

208-96-8 Acenaphthylene 1.52E+02 4.39E-02 7.07E-06 4.74E-03 6.92E+03 4.15E+01 3.94E+00 1.30E-01

75-07-0 Acetaldehyde 4.41E+01 1.24E-01 1.23E-05 2.75E-03 2.62E+00 1.57E-02 4.30E-01 0.00E+00

111-15-9 Acetate, 2-ethoxyethanol 1.32E+02 6.13E-02 6.70E-06 1.37E-04 6.56E+00 1.00E+00 9.33E-01 0.00E+00

123-92-2 Acetate, isoamyl 1.30E+02 6.01E-02 6.40E-06 2.04E-02 7.47E+01 1.00E+00 2.27E+00 0.00E+00

110-19-0 Acetate, isobutyl 1.16E+02 6.62E-02 6.88E-06 1.98E-02 2.90E+01 1.00E+00 1.75E+00 0.00E+00

105-46-4 Acetate, sec-butyl 1.16E+02 6.69E-02 6.91E-06 3.02E-02 3.49E+01 1.00E+00 1.85E+00 0.00E+00

64-19-7 Acetic acid --- --- --- --- --- --- --- ---

67-64-1 Acetone (2-propanone) 5.81E+01 1.24E-01 1.14E-05 1.61E-03 5.70E-01 3.42E-03 -2.35E-01 0.00E+00

75-86-5 Acetone cyanohydrin 8.51E+01 8.12E-02 9.09E-06 1.34E-04 6.09E-01 3.65E-03 -3.45E-02 1.00E-01

75-05-8 Acetonitrile 4.11E+01 1.28E-01 1.45E-05 1.21E-03 4.68E-01 2.81E-03 -3.40E-01 0.00E+00

98-86-2 Acetophenone 1.20E+02 6.00E-02 8.73E-06 4.45E-04 3.63E+01 2.18E-01 1.67E+00 1.00E-01

53-96-3 Acetylaminofluorene, 2- 2.23E+02 4.25E-02 6.08E-06 7.00E-10 4.23E+02 2.54E+00 2.80E+00 1.00E-01

62476-59-9 Acifluorfen, sodium 3.84E+02 1.45E-02 4.40E-06 8.31E-13 1.13E+02 6.78E-01 3.73E-01 1.00E-01

260-94-6 Acridine 1.79E+02 5.11E-02 6.66E-06 3.93E-06 2.53E+03 1.52E+01 3.46E+00 1.00E-01

107-02-8 Acrolein 5.61E+01 1.05E-01 1.12E-05 1.83E-04 5.25E-01 3.15E-03 -1.00E-01 0.00E+00

79-06-1 Acrylamide 7.11E+01 9.70E-02 1.28E-05 1.33E-08 2.19E-01 1.31E-03 -8.07E-01 1.00E-01

79-10-7 Acrylic acid (propenoic acid) 7.21E+01 9.08E-02 1.06E-05 1.32E-05 1.13E+00 6.80E-03 4.42E-01 0.00E+00

107-13-1 Acrylonitrile 5.31E+01 1.22E-01 1.34E-05 4.57E-03 1.10E+00 6.58E-03 2.09E-01 0.00E+00

124-04-9 Adipic acid (hexanedioic acid) 1.46E+02 6.13E-02 7.90E-06 1.80E-11 2.76E-07 1.66E-09 1.25E-01 1.00E-01

15972-60-8 Alachlor 2.70E+02 1.94E-02 5.83E-06 8.62E-07 1.90E+02 1.14E+00 3.37E+00 1.00E-01

116-06-3 Aldicarb 1.90E+02 3.05E-02 7.20E-06 5.82E-08 1.58E+01 9.47E-02 1.36E+00 1.00E-01

1646-88-4 Aldicarb sulfone 2.22E+02 5.55E-02 5.79E-06 1.10E-07 1.70E+00 1.02E-02 -6.66E-01 1.00E-01

309-00-2 Aldrin 3.65E+02 1.32E-02 4.86E-06 7.07E-03 4.79E+04 2.87E+02 6.75E+00 1.00E-01

107-18-6 Allyl alcohol 5.81E+01 1.14E-01 1.10E-05 2.08E-04 3.24E+00 1.94E-02 1.70E-01 0.00E+00

107-05-1 Allyl chloride 7.65E+01 9.80E-02 1.08E-05 4.57E-01 2.69E+01 1.61E-01 1.93E+00 0.00E+00

7429-90-5 Aluminum 2.70E+01 0.00E+00 0.00E+00 0.00E+00 --- 3.53E+02 3.29E-01 1.00E-02

834-12-8 Ametryn 2.27E+02 4.24E-02 5.70E-06 7.33E-08 7.68E+02 4.61E+00 2.88E+00 1.00E-01

92-67-1 Aminobiphenyl, 4- (1,1-biphenyl-4-amine) 1.69E+02 5.25E-02 6.82E-06 1.84E-06 1.75E+03 1.05E+01 3.24E+00 1.00E-01

19406-51-0 Amino-2,6-dinitrotoluene, 4- 1.97E+02 5.60E-02 7.31E-06 1.74E-07 3.63E+02 2.18E+00 2.62E+00 1.00E-01

35572-78-2 Amino-4,6-dinitrotoluene, 2- 1.97E+02 5.60E-02 7.30E-06 1.19E-07 5.62E+02 3.37E+00 2.80E+00 1.00E-01

504-24-5 Aminopyridine, 4- 9.41E+01 8.02E-02 1.08E-05 2.44E-07 4.76E-01 2.86E-03 -1.13E-01 1.00E-01

7664-41-7 Ammonia 1.70E+01 2.59E-01 6.93E-05 1.36E-02 3.09E+00 1.85E-02 2.29E-01 1.00E-02

68333-79-9 Ammonium polyphosphate --- --- --- --- --- --- --- ---

NA Ammonium salts --- --- --- --- --- --- --- ---

62-53-3 Aniline 9.31E+01 7.00E-02 8.30E-06 5.82E-05 9.12E+00 5.47E-02 1.08E+00 1.00E-01

120-12-7 Anthracene 1.78E+02 3.24E-02 7.74E-06 4.61E-03 2.34E+04 1.41E+02 4.35E+00 1.30E-01

84-65-1 Anthraquinone, 9,10- 2.08E+02 4.81E-02 6.26E-06 3.58E-06 1.17E+03 7.00E+00 3.12E+00 1.00E-01

7440-36-0 Antimony 1.22E+02 0.00E+00 0.00E+00 0.00E+00 --- 4.50E+01 0.00E+00 1.00E-02

140-57-8 Aramite 3.35E+02 4.23E-02 4.45E-06 --- 9.92E+03 5.95E+01 4.82E+00 1.00E-01

7440-38-2 Arsenic 7.49E+01 0.00E+00 0.00E+00 0.00E+00 --- 2.50E+01 6.79E-01 3.00E-02

7784-42-1 Arsine 7.79E+01 --- --- 2.41E-01 --- --- --- 1.00E-02

1332-21-4 Asbestos varies --- --- 0.00E+00 --- 1.00E+05 --- 1.00E-02

1912-24-9 Atrazine 2.16E+02 5.64E-02 5.58E-06 1.09E-07 1.60E+02 9.60E-01 2.82E+00 1.00E-01

86-50-0 Azinphos-methyl (guthion) 3.17E+02 4.11E-02 5.34E-06 8.80E-11 2.51E+02 1.51E+00 2.50E+00 1.00E-01

103-33-3 Azobenzene 1.82E+02 4.96E-02 6.36E-06 1.89E-03 5.32E+04 3.19E+02 4.77E+00 1.00E-01

7440-39-3 Barium 1.37E+02 0.00E+00 0.00E+00 0.00E+00 --- 1.10E+01 0.00E+00 1.00E-02

43121-43-3 Bayleton 2.94E+02 4.00E-02 5.25E-06 2.76E-08 2.06E+02 1.24E+00 2.47E+00 1.00E-01

1861-40-1 Benefin (benfluralin) 3.35E+02 3.60E-02 4.92E-06 7.77E-06 1.67E+05 1.00E+03 5.25E+00 1.00E-01

17804-35-2 Benomyl 2.90E+02 4.49E-02 4.46E-06 2.08E-07 1.46E+01 8.74E-02 1.37E+00 1.00E-01

56-55-3 Benz-a-anthracene 2.28E+02 5.10E-02 9.00E-06 1.39E-04 3.55E+05 2.13E+03 5.52E+00 1.30E-01

100-52-7 Benzaldehyde 1.06E+02 7.28E-02 8.67E-06 2.04E-03 5.94E+01 3.56E-01 1.90E+00 0.00E+00

71-43-2 Benzene 7.81E+01 8.80E-02 9.80E-06 2.27E-01 6.61E+01 3.96E-01 1.99E+00 0.00E+00

626-17-5 Benzenedicarbonitrile, 1,3- 1.28E+02 6.71E-02 7.62E-06 1.88E-06 7.57E+00 1.00E+00 1.03E+00 1.00E-01

108-98-5 Benzenethiol 1.10E+02 7.60E-02 8.68E-06 1.83E-02 2.09E+01 1.25E-01 2.69E+00 0.00E+00

92-87-5 Benzidine 1.84E+02 3.40E-02 1.50E-05 1.62E-09 2.09E+01 1.25E-01 1.34E+00 1.00E-01

50-32-8 Benzo-a-pyrene 2.52E+02 4.30E-02 9.00E-06 4.70E-05 9.55E+05 5.73E+03 6.11E+00 1.30E-01

205-99-2 Benzo-b-fluoranthene 2.52E+02 2.26E-02 5.56E-06 4.99E-04 1.20E+06 7.21E+03 6.11E+00 1.30E-01

205-82-3 Benzo-j-fluoranthene 2.52E+02 4.15E-02 5.48E-06 4.63E-04 5.25E+05 3.15E+03 6.11E+00 1.30E-01

192-97-2 Benzo-e-pyrene 2.52E+02 4.05E-02 5.49E-06 2.38E-05 3.86E+06 2.31E+04 6.70E+00 1.30E-01

191-24-2 Benzo-g,h,i-perylene 2.76E+02 4.90E-02 5.65E-05 5.82E-06 1.58E+06 9.51E+03 6.70E+00 1.30E-01

65-85-0 Benzoic acid 1.22E+02 5.36E-02 7.97E-06 1.39E-05 5.00E-01 3.00E-03 1.87E+00 1.00E-01

207-08-9 Benzo-k-fluoranthene 2.52E+02 2.26E-02 5.56E-06 4.45E-07 1.23E+06 7.38E+03 6.11E+00 1.30E-01

Chemical of Potential ConcernCAS #
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Chemical Physical Properties

Human Health Risk Assessment Calculations

Malone Superfund SIte

MW Dair Dwat H' Koc Kd logKow ABSd

g/gmole cm
2
/s cm

2
/s unitless cm

3
-water/g-carbon cm

3
-water/g-soil unitless unitless

Chemical of Potential ConcernCAS #

119-61-9 Benzophenone 1.82E+02 5.07E-02 6.03E-06 1.05E-04 2.54E+03 1.00E+00 3.46E+00 1.00E-01

98-07-7 Benzotrichloride 1.95E+02 5.91E-02 7.02E-06 2.03E-02 1.46E+03 8.74E+00 3.90E+00 1.00E-01

94-36-0 Benzoyl peroxide 2.42E+02 4.49E-02 5.48E-06 8.12E-06 1.06E+03 1.00E+00 3.08E+00 1.00E-01

100-51-6 Benzyl alcohol 1.08E+02 8.00E-02 8.00E-06 1.62E-05 1.20E+01 7.21E-02 1.08E+00 1.00E-01

100-44-7 Benzyl chloride 1.27E+02 7.50E-02 7.80E-06 1.66E-02 1.82E+02 1.09E+00 2.79E+00 0.00E+00

98-87-3 Benzyl dichloride 1.61E+02 6.14E-02 7.62E-06 8.28E-03 2.47E+02 1.48E+00 2.92E+00 1.00E-01

7440-41-7 Beryllium 9.01E+00 0.00E+00 0.00E+00 0.00E+00 --- 2.30E+01 5.71E-01 1.00E-02

92-52-4 Biphenyl, 1,1- 1.54E+02 5.73E-02 6.71E-06 1.25E-02 5.13E+03 3.08E+01 3.76E+00 1.00E-01

119-91-5 Biquinoline, 2,2'- 2.56E+02 4.18E-02 5.65E-06 2.85E-09 9.04E+03 5.42E+01 4.02E+00 1.00E-01

111-91-1 Bis (2-chloroethoxy) methane 1.73E+02 5.82E-02 7.11E-06 1.25E-03 3.07E+02 1.84E+00 2.53E+00 1.00E-01

111-44-4 Bis (2-chloroethyl) ether 1.43E+02 6.92E-02 7.53E-06 8.90E-04 1.55E+01 9.29E-02 1.56E+00 0.00E+00

108-60-1 Bis (2-chloroisopropyl) ether 1.71E+02 6.00E-02 6.40E-06 4.16E-03 3.16E+02 1.90E+00 2.58E+00 1.00E-01

542-88-1 Bis (2-chloromethyl) ether 1.15E+02 8.32E-02 9.59E-06 4.99E-03 1.20E+00 7.21E-03 5.75E-01 0.00E+00

117-81-7 Bis (2-ethyl-hexyl) phthalate 3.91E+02 3.51E-02 3.66E-06 4.57E-04 6.81E+05 4.09E+03 8.39E+00 1.00E-01

7440-69-9 Bismuth 2.09E+02 --- --- --- --- 5.37E+00 --- 1.00E-02

80-05-7 Bisphenol A 2.28E+02 5.09E-02 5.89E-06 2.18E-10 5.50E+02 3.30E+00 3.32E+00 1.00E-01

7440-42-8 Boron 1.08E+01 --- --- 0.00E+00 --- --- --- 1.00E-02

314-40-9 Bromacil 2.61E+02 4.58E-02 5.80E-06 9.94E-09 1.28E+02 1.00E+00 2.25E+00 1.00E-01

108-86-1 Bromobenzene 1.57E+02 7.05E-02 8.54E-06 8.38E-02 2.42E+02 1.45E+00 2.91E+00 0.00E+00

107-04-0 Bromo-2-chloroethane, 1- 1.43E+02 8.35E-02 9.83E-06 3.79E-02 3.80E+01 2.28E-01 1.90E+00 0.00E+00

75-27-4 Bromodichloromethane 1.64E+02 2.98E-02 1.06E-05 1.32E-01 5.50E+01 3.30E-01 1.61E+00 0.00E+00

75-25-2 Bromoform 2.53E+02 1.49E-02 1.03E-05 2.56E-02 8.71E+01 5.23E-01 1.79E+00 0.00E+00

74-83-9 Bromomethane (methyl bromide) 9.49E+01 7.28E-02 1.21E-05 5.90E-01 1.05E+01 6.28E-02 1.18E+00 0.00E+00

101-55-3 Bromophenyl phenylether, 4- 2.49E+02 4.75E-02 6.28E-06 9.66E-03 1.45E+05 8.71E+02 5.25E+00 1.00E-01

106-99-0 Butadiene, 1,3- 5.41E+01 1.79E-01 1.02E-05 2.61E+00 1.29E+02 7.73E-01 2.03E+00 0.00E+00

78-79-5 Butadiene, 2-methyl-1,3- (isoprene) 6.81E+01 8.78E-02 8.10E-06 1.20E+00 6.59E+01 3.95E-01 2.20E+00 0.00E+00

123-72-8 Butanal (butyraldehyde) 7.21E+01 8.90E-02 9.48E-06 5.40E-03 5.54E+00 3.32E-02 8.40E-01 0.00E+00

79-29-8 Butane, 2,3-dimethyl- 8.62E+01 7.40E-02 6.94E-06 5.45E+01 1.37E+03 8.22E+00 3.86E+00 0.00E+00

107-92-6 Butanoic acid (butyric acid) 8.81E+01 7.80E-02 9.25E-06 7.86E-06 5.46E-03 3.28E-05 1.02E+00 1.00E-01

78-92-2 Butanol, 2- 7.41E+01 8.47E-02 8.60E-06 5.29E-04 5.43E+00 1.00E+00 8.29E-01 0.00E+00

75-85-4 Butanol, 2-methyl-2- 8.81E+01 7.65E-02 7.72E-06 1.64E-03 1.23E+01 1.00E+00 1.28E+00 0.00E+00

71-36-3 Butanol, n- 7.41E+01 8.00E-02 9.30E-06 3.55E-04 5.89E+00 3.53E-02 8.41E-01 0.00E+00

106-98-9 Butene, 1- 5.61E+01 9.88E-02 8.42E-06 9.53E+00 1.04E+02 6.26E-01 2.45E+00 0.00E+00

590-18-1 Butene, cis-2- 5.61E+01 9.92E-02 8.50E-06 6.56E+00 8.95E+01 5.37E-01 2.37E+00 0.00E+00

624-64-6 Butene, trans-2- 5.61E+01 9.92E-02 8.50E-06 6.56E+00 8.95E+01 5.37E-01 2.37E+00 0.00E+00

111-76-2 Butoxy ethanol, 2- (Ethylene glycol monobutyl ether; EGBE) 1.18E+02 6.30E-02 7.46E-06 2.11E-05 1.24E+01 7.43E-02 1.28E+00 1.00E-01

123-86-4 Butyl acetate 1.16E+02 6.63E-02 7.45E-06 1.11E-02 2.66E+01 1.60E-01 1.70E+00 0.00E+00

141-32-2 Butyl acrylate 1.28E+02 6.00E-02 7.13E-06 1.16E-02 6.92E+01 4.15E-01 2.22E+00 0.00E+00

85-68-7 Butyl benzyl phthalate 3.12E+02 1.74E-02 4.83E-06 7.94E-05 1.37E+04 8.25E+01 4.84E+00 1.00E-01

2008-41-5 Butylate 2.17E+02 4.89E-02 5.14E-06 3.50E-03 1.26E+02 7.56E-01 3.85E+00 1.00E-01

104-51-8 Butylbenzene, n- 1.34E+02 5.70E-02 6.74E-06 5.57E-01 3.02E+03 1.81E+01 4.29E+00 1.00E-01

135-98-8 Butylbenzene, sec- 1.34E+02 5.76E-02 6.75E-06 5.07E-01 2.09E+03 1.25E+01 4.09E+00 0.00E+00

98-06-6 Butylbenzene, tert- 1.34E+02 5.84E-02 6.76E-06 8.56E-01 2.45E+03 1.47E+01 4.18E+00 0.00E+00

142-96-1 Butyl ether, n- (dibutyl ether) 1.30E+02 5.65E-02 6.40E-06 4.84E-02 3.93E+02 2.36E+00 3.18E+00 0.00E+00

75-60-5 Cacodylic acid 1.38E+02 --- --- 0.00E+00 2.40E+00 1.44E-02 0.00E+00 1.00E-01

7440-43-9 Cadmium 1.12E+02 0.00E+00 0.00E+00 0.00E+00 --- 1.50E+01 -7.10E-02 1.00E-03

7440-70-2 Calcium --- --- --- --- --- --- --- ---

105-60-2 Caprolactam 1.13E+02 6.71E-02 8.45E-06 2.19E-08 4.81E+01 2.89E-01 5.62E-01 1.00E-01

133-06-2 Captan 3.01E+02 1.83E-02 4.90E-06 2.99E-04 6.40E+03 3.84E+01 1.84E+00 1.00E-01

63-25-2 Carbaryl 2.01E+02 2.78E-02 5.60E-06 5.32E-07 2.34E+02 1.41E+00 2.35E+00 1.00E-01

86-74-8 Carbazole 1.67E+02 3.90E-02 7.03E-06 3.38E-03 2.45E+03 1.47E+01 3.23E+00 1.00E-01

1563-66-2 Carbofuran 2.21E+02 5.35E-02 5.40E-06 1.62E-07 2.90E+01 1.74E-01 2.30E+00 1.00E-01

75-15-0 Carbon disulfide 7.61E+01 1.04E-01 1.00E-05 6.13E-01 5.25E+01 3.15E-01 1.94E+00 0.00E+00

56-23-5 Carbon tetrachloride 1.54E+02 7.80E-02 8.80E-06 1.20E+00 1.86E+02 1.12E+00 2.44E+00 0.00E+00

786-19-6 Carbophenothion 3.43E+02 3.77E-02 5.00E-06 1.66E-04 1.17E+05 7.02E+02 5.10E+00 1.00E-01

55285-14-8 Carbosulfan 3.81E+02 3.76E-02 3.88E-06 2.15E-05 2.57E+04 1.54E+02 5.57E+00 1.00E-01

5234-68-4 Carboxin 2.35E+02 4.48E-02 6.14E-06 2.77E-08 8.46E+02 5.08E+00 3.02E+00 1.00E-01

75-87-6 Chloral 1.47E+02 3.85E-02 9.70E-06 2.66E-05 6.35E+00 3.81E-02 1.19E+00 0.00E+00

302-17-0 Chloral hydrate (1,1-ethanediol, 2,2,2-trichloro-) 1.65E+02 7.43E-02 9.16E-06 4.91E-09 5.34E+00 3.20E-02 3.30E-01 1.00E-01

133-90-4 Chloramben (amiben; 3-amino-2,5-dichlorobenzoic acid) 2.06E+02 5.71E-02 7.46E-06 3.49E-08 2.10E+02 1.26E+00 2.48E+00 1.00E-01

12789-03-6 Chlordane (technical) 4.10E+02 1.18E-02 4.37E-06 2.02E-03 1.20E+05 7.21E+02 6.60E+00 4.00E-02

5103-71-9 Chlordane, cis- (alpha chlordane) 4.10E+02 3.32E-02 4.66E-06 4.11E-03 7.08E+06 4.25E+04 6.97E+00 1.00E-01

57-74-9 Chlordane, gamma 4.10E+02 3.32E-02 4.65E-06 4.11E-03 3.93E+05 2.36E+03 6.97E+00 1.00E-01

21

014379



Chemical Physical Properties

Human Health Risk Assessment Calculations

Malone Superfund SIte

MW Dair Dwat H' Koc Kd logKow ABSd

g/gmole cm
2
/s cm

2
/s unitless cm

3
-water/g-carbon cm

3
-water/g-soil unitless unitless

Chemical of Potential ConcernCAS #

470-90-6 Chlorfenvinphos 3.60E+02 --- --- 2.31E-08 1.29E+03 7.73E+00 4.15E+00 1.00E-01

16887-00-6 Chloride --- --- --- --- --- --- --- ---

7782-50-5 Chlorine 7.09E+01 1.20E-01 1.48E-05 2.86E+00 --- --- 8.49E-01 1.00E-02

106-47-8 Chloroaniline, p- 1.28E+02 4.83E-02 1.01E-05 4.86E-05 6.61E+01 3.96E-01 1.72E+00 1.00E-01

108-90-7 Chlorobenzene 1.13E+02 7.30E-02 8.70E-06 1.82E-01 2.14E+02 1.28E+00 2.64E+00 0.00E+00

510-15-6 Chlorobenzilate 3.25E+02 8.00E-02 8.00E-06 3.78E-06 8.00E+02 4.80E+00 3.99E+00 1.00E-01

74-97-5 Chlorobromomethane (bromochloromethane) 1.29E+02 9.65E-02 1.12E-05 3.69E-02 2.75E+01 1.65E-01 1.32E+00 0.00E+00

126-99-8 Chloro-1,3-butadiene, 2- 8.85E+01 1.00E-01 1.00E-05 1.33E+00 1.00E+02 6.00E-01 2.53E+00 0.00E+00

75-45-6 Chlorodifluoromethane 8.65E+01 1.13E-01 1.32E-05 1.22E+00 6.12E+00 3.67E-02 8.94E-01 0.00E+00

75-00-3 Chloroethane (ethyl chloride) 6.45E+01 1.50E-01 1.18E-05 2.12E-01 1.78E+01 1.07E-01 1.58E+00 0.00E+00

107-07-3 Chloroethanol, 2- 8.05E+01 9.60E-02 1.11E-05 3.23E-05 1.74E+00 1.05E-02 2.06E-01 0.00E+00

110-75-8 Chloroethoxy ethene, 2- (2-chloroethylvinylether) 1.07E+02 7.60E-02 8.55E-06 3.02E-02 3.72E+01 2.23E-01 1.88E+00 0.00E+00

67-66-3 Chloroform 1.19E+02 1.04E-01 1.00E-05 1.53E-01 4.68E+01 2.81E-01 1.52E+00 0.00E+00

544-10-5 Chlorohexane, 1- 1.21E+02 6.40E-02 7.27E-06 9.98E-01 8.97E+02 5.38E+00 3.63E+00 0.00E+00

74-87-3 Chloromethane (methyl chloride) 5.05E+01 1.26E-01 6.50E-06 1.44E+00 6.00E+00 3.60E-02 1.09E+00 0.00E+00

59-50-7 Chloro-3-methylphenol, 4- 1.43E+02 6.46E-02 8.01E-06 1.40E-05 8.78E+02 5.27E+00 2.99E+00 1.00E-01

90-13-1 Chloronaphthalene, 1- (Chloronaphthalene, alpha-) 1.63E+02 5.76E-02 7.31E-06 6.33E-03 9.46E+03 5.67E+01 4.04E+00 1.30E-01

91-58-7 Chloronaphthalene, 2- (chloronaphthalene, beta) 1.63E+02 6.18E-02 6.98E-06 2.54E-02 8.51E+03 5.11E+01 3.81E+00 1.30E-01

100-00-5 Chloronitrobenzene, p- (1-chloro-4-nitrobenzene) 1.58E+02 6.37E-02 8.04E-06 1.00E-03 1.08E+02 6.49E-01 2.47E+00 1.00E-01

95-57-8 Chlorophenol, 2- 1.29E+02 5.01E-02 9.46E-06 7.40E-04 2.86E+02 1.72E+00 2.16E+00 0.00E+00

108-43-0 Chlorophenol, 3- 1.29E+02 7.13E-02 8.74E-06 9.20E-06 1.11E+02 6.67E-01 2.07E+00 1.00E-01

106-48-9 Chlorophenol, 4- 1.29E+02 7.13E-02 8.75E-06 9.97E-06 1.23E+02 7.38E-01 2.10E+00 1.00E-01

7005-72-3 Chlorophenyl phenylether, 4- 2.05E+02 4.89E-02 6.19E-06 1.30E-02 1.31E+04 7.86E+01 5.04E+00 1.00E-01

75-29-6 Chloropropane, 2- 7.85E+01 9.12E-02 9.30E-06 1.11E+00 6.73E+01 4.04E-01 2.21E+00 0.00E+00

127-00-4 Chloro-2-propanol, 1- 9.55E+01 8.28E-02 9.65E-06 9.64E-05 6.75E+00 4.05E-02 9.48E-01 0.00E+00

1897-45-6 Chlorothalonil 2.66E+02 4.90E-02 6.57E-06 1.53E-06 2.40E+03 1.44E+01 3.46E+00 1.00E-01

95-49-8 Chlorotoluene, o- (2-chlorotoluene) 1.27E+02 7.01E-02 8.01E-06 1.35E-01 4.07E+02 2.44E+00 3.20E+00 1.00E-01

106-43-4 Chlorotoluene, p- (4-chlorotoluene) 1.27E+02 6.76E-02 7.96E-06 1.33E-01 4.96E+02 2.98E+00 3.31E+00 0.00E+00

2921-88-2 Chlorpyrifos 3.51E+02 4.85E-02 5.11E-06 1.73E-04 5.01E+03 3.01E+01 4.66E+00 1.00E-01

16065-83-1/7440-47-3Chromium (III) (total chromium) 5.20E+01 0.00E+00 0.00E+00 0.00E+00 --- 1.20E+03 0.00E+00 1.00E-02

18540-29-9 Chromium (VI) 5.20E+01 0.00E+00 0.00E+00 0.00E+00 --- 1.40E+01 0.00E+00 1.00E-02

218-01-9 Chrysene 2.28E+02 2.48E-02 6.21E-06 5.03E-05 3.09E+05 1.85E+03 5.52E+00 1.30E-01

7440-48-4 Cobalt 5.89E+01 0.00E+00 0.00E+00 0.00E+00 --- 4.50E+01 0.00E+00 1.00E-02

69418-26-4 Copolymer acrylamide 7.11E+01 9.70E-02 1.28E-05 1.33E-08 2.19E-01 1.31E-03 -8.07E-01 1.00E-01

7440-50-8 Copper 6.35E+01 0.00E+00 0.00E+00 0.00E+00 --- 4.00E+01 -5.71E-01 1.00E-02

191-07-1 Coronene 3.00E+02 3.70E-02 4.93E-06 6.60E-06 2.88E+07 1.73E+05 7.59E+00 1.00E-01

56-72-4 Coumaphos 3.63E+02 3.53E-02 4.81E-06 2.17E-07 1.60E+04 9.58E+01 4.26E+00 1.00E-01

1319-77-3 Cresol 1.08E+02 7.40E-02 1.00E-05 3.62E-05 8.71E+01 5.23E-01 2.06E+00 1.00E-01

108-39-4 Cresol, m- (3-methylphenol) 1.08E+02 7.40E-02 1.00E-05 3.62E-05 8.71E+01 5.23E-01 2.06E+00 1.00E-01

95-48-7 Cresol, o- (2-methylphenol) 1.08E+02 7.40E-02 8.30E-06 6.65E-05 9.77E+01 5.86E-01 2.06E+00 1.00E-01

106-44-5 Cresol, p- (4-methylphenol) 1.08E+02 7.40E-02 1.00E-05 3.99E-05 8.13E+01 4.88E-01 2.06E+00 1.00E-01

123-73-9 Crotonaldehyde 7.01E+01 9.37E-02 1.02E-05 8.15E-04 1.64E+00 9.82E-03 6.01E-01 0.00E+00

98-82-8 Cumene (isopropylbenzene) 1.20E+02 6.50E-02 7.10E-06 6.07E-01 3.47E+03 2.08E+01 3.45E+00 0.00E+00

21725-46-2 Cyanazine 2.41E+02 4.33E-02 5.83E-06 6.70E-10 4.92E+01 2.95E-01 1.72E+00 1.00E-01

57-12-5 Cyanide 2.60E+01 5.21E-01 2.28E-05 0.00E+00 --- 9.90E+00 -6.93E-01 1.00E-02

460-19-5 Cyanogen 5.20E+01 2.04E-01 1.37E-05 2.06E-01 1.36E+00 8.17E-03 7.00E-02 0.00E+00

1134-23-2 Cycloate 2.15E+02 4.28E-02 5.60E-06 8.55E-05 2.78E+03 1.67E+01 3.80E+00 1.00E-01

110-82-7 Cyclohexane 8.42E+01 7.84E-02 8.39E-06 6.68E+00 7.35E+02 4.41E+00 3.52E+00 0.00E+00

108-93-0 Cyclohexanol 1.00E+02 7.20E-02 8.63E-06 3.52E-05 1.22E+01 7.35E-02 1.11E+00 1.00E-01

108-94-1 Cyclohexanone 9.81E+01 7.72E-02 8.73E-06 4.99E-04 5.48E+00 3.29E-02 1.13E+00 0.00E+00

96-37-7 Cyclopentane, methyl- 8.42E+01 7.84E-02 7.59E-06 9.82E+00 7.33E+02 4.40E+00 3.52E+00 0.00E+00

2691-41-0 Cyclotetramethylenetetranitramine (HMX) 2.96E+02 3.74E-02 6.34E-06 2.50E-14 3.98E-02 2.39E-04 -1.30E+00 1.00E-01

121-82-4 Cyclotrimethylenetrinitramine (RDX) 2.22E+02 6.65E-02 6.39E-06 4.99E-04 6.31E+01 3.79E-01 8.70E-01 1.00E-01

99-87-6 Cymene (isopropyltoluene) 1.34E+02 5.72E-02 6.73E-06 4.66E-01 2.29E+03 1.37E+01 4.14E+00 0.00E+00

57966-95-7 Cymoxanil 1.98E+02 4.91E-02 6.76E-06 1.37E-08 1.29E-04 7.73E-07 6.00E-01 1.00E-01

1861-32-1 Dacthal (DCPA) 3.32E+02 4.20E-02 2.05E+00 9.35E-06 4.64E+04 2.78E+02 4.71E+00 1.00E-01

75-99-0 Dalapon, sodium salt (2,2-dichloropropanoic acid) 1.43E+02 6.98E-02 8.70E-06 1.46E-05 2.51E+01 1.51E-01 1.60E+00 1.00E-01

72-54-8 DDD 3.20E+02 1.69E-02 4.76E-06 1.66E-04 8.51E+04 5.11E+02 5.87E+00 3.00E-02

72-55-9 DDE 2.42E+02 1.44E-02 5.87E-06 8.73E-04 1.10E+05 6.58E+02 6.00E+00 3.00E-02

50-29-3 DDT 3.54E+02 1.37E-02 4.95E-06 2.23E-03 1.37E+05 8.24E+02 6.79E+00 3.00E-02

8065-48-3 Demeton 2.58E+02 4.56E-02 5.45E-06 6.65E-03 2.69E+02 1.62E+00 2.97E+00 1.00E-01

123-42-2 Diacetone alcohol (4-hydroxy-4-methyl-2-pentanone) 1.16E+02 6.39E-02 7.74E-06 1.68E-06 1.85E+00 1.11E-02 2.71E-01 1.00E-01

2303-16-4 Diallate 2.70E+02 8.00E-02 8.00E-06 1.58E-04 1.90E+03 1.14E+01 4.08E+00 1.00E-01
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333-41-5 Diazinon 3.04E+02 1.80E-02 4.90E-06 4.70E-06 1.32E+02 7.91E-01 3.86E+00 1.00E-01

226-36-8 Dibenz-a,h-acridine 2.79E+02 3.78E-02 5.39E-06 8.44E-09 1.91E+06 1.14E+04 6.39E+00 1.00E-01

53-70-3 Dibenz-a,h-anthracene 2.78E+02 2.00E-02 5.18E-06 4.66E-07 1.91E+06 1.14E+04 6.70E+00 1.30E-01

224-42-0 Dibenz-a,j-acridine 2.79E+02 3.79E-02 5.41E-06 7.08E-09 2.26E+06 1.36E+04 6.36E+00 1.30E-01

192-65-4 Dibenzo(a,e)pyrene 3.02E+02 3.67E-02 5.06E-06 2.16E-06 2.61E+07 1.57E+05 7.85E+00 1.00E-01

189-64-0 Dibenzo(a,h)pyrene 3.02E+02 3.68E-02 5.07E-06 1.83E-06 2.41E+07 1.44E+05 7.81E+00 1.00E-01

189-55-9 Dibenzo(a,i)pyrene 3.02E+02 3.68E-02 5.07E-06 1.83E-06 2.41E+07 1.44E+05 7.81E+00 1.00E-01

132-64-9 Dibenzofuran 1.68E+02 5.51E-02 7.04E-06 5.28E-03 8.49E+03 5.09E+01 4.00E+00 1.00E-01

132-65-0 Dibenzothiophene 1.84E+02 5.22E-02 6.74E-06 9.79E-04 3.44E+04 2.06E+02 4.61E+00 1.00E-01

124-48-1 Dibromochloromethane (chlorodibromomethane) 2.08E+02 1.96E-02 1.05E-05 3.25E-02 6.31E+01 3.79E-01 1.70E+00 0.00E+00

96-12-8 Dibromo-3-chloropropane, 1,2- 2.36E+02 8.00E-02 8.00E-06 8.31E-03 1.70E+02 1.02E+00 2.68E+00 1.00E-01

1868-53-7 Dibromofluoromethane 1.92E+02 8.70E-02 1.01E-05 1.14E-01 2.51E+01 1.50E-01 1.67E+00 0.00E+00

1918-00-9 Dicamba 2.09E+02 6.02E-02 6.69E-06 3.28E-07 2.20E+00 1.32E-02 2.14E+00 1.00E-01

37764-25-3 Dichlormid 2.08E+02 4.66E-02 5.79E-06 2.75E-06 5.88E+01 1.00E+00 1.89E+00 1.00E-01

95-50-1 Dichlorobenzene, 1,2- 1.47E+02 6.90E-02 7.90E-06 8.73E-02 6.92E+02 4.15E+00 3.28E+00 0.00E+00

541-73-1 Dichlorobenzene, 1,3- 1.47E+02 6.80E-02 8.13E-06 1.95E-01 1.70E+02 1.02E+00 3.28E+00 0.00E+00

106-46-7 Dichlorobenzene, 1,4- 1.47E+02 6.90E-02 7.90E-06 1.17E-01 6.46E+02 3.87E+00 3.28E+00 0.00E+00

91-94-1 Dichlorobenzidine, 3,3- 2.53E+02 1.94E-02 6.74E-06 8.65E-07 7.24E+02 4.35E+00 3.21E+00 1.00E-01

7581-97-7 Dichlorobutane, 2,3- 1.27E+02 7.10E-02 8.07E-06 2.31E-01 2.01E+02 1.21E+00 2.81E+00 0.00E+00

764-41-0 Dichloro-2-butene, 1,4- 1.25E+02 7.43E-02 8.62E-06 1.24E-02 1.82E+02 1.09E+00 2.60E+00 0.00E+00

110-57-6 Dichloro-2-butene, 1,4- trans 1.25E+02 7.14E-02 8.48E-06 1.35E-02 2.04E+02 1.23E+00 2.35E+00 0.00E+00

75-71-8 Dichlorodifluoromethane 1.21E+02 5.20E-02 1.05E-05 1.67E+01 1.29E+02 7.73E-01 1.82E+00 0.00E+00

75-34-3 Dichloroethane, 1,1- 9.90E+01 7.42E-02 1.05E-05 2.39E-01 3.16E+01 1.90E-01 1.76E+00 0.00E+00

107-06-2 Dichloroethane, 1,2- 9.90E+01 1.04E-01 9.90E-06 5.32E-02 1.74E+01 1.04E-01 1.83E+00 0.00E+00

75-35-4 Dichloroethylene, 1,1- 9.69E+01 9.00E-02 1.04E-05 1.06E+00 6.46E+01 3.87E-01 2.12E+00 0.00E+00

156-59-2 Dichloroethylene, cis-1,2- 9.69E+01 7.35E-02 1.13E-05 1.87E-01 2.90E+01 1.74E-01 1.86E+00 0.00E+00

156-60-5 Dichloroethylene, trans-1,2 9.69E+01 7.07E-02 1.19E-05 3.90E-01 5.01E+01 3.01E-01 2.07E+00 0.00E+00

75-43-4 Dichlorofluoromethane 1.03E+02 1.00E-01 9.81E-06 1.98E-01 1.20E+01 1.00E+00 1.26E+00 0.00E+00

576-24-9 Dichlorophenol, 2,3- 1.63E+02 6.63E-02 8.21E-06 9.40E-06 1.37E+02 8.20E-01 2.77E+00 1.00E-01

120-83-2 Dichlorophenol, 2,4- 1.63E+02 3.46E-02 8.77E-06 1.31E-04 7.20E+01 4.32E-01 2.80E+00 1.00E-01

583-78-8 Dichlorophenol, 2,5- 1.63E+02 6.63E-02 8.19E-06 9.09E-06 1.23E+02 7.40E-01 2.73E+00 1.00E-01

87-65-0 Dichlorophenol, 2,6- 1.63E+02 6.57E-02 8.12E-06 1.20E-05 2.22E+01 1.33E-01 2.83E+00 1.00E-01

95-77-2 Dichlorophenol, 3,4- 1.63E+02 6.50E-02 8.21E-06 2.75E-06 6.41E+02 3.84E+00 2.89E+00 1.00E-01

591-35-5 Dichlorophenol, 3,5- 1.63E+02 6.51E-02 8.18E-06 3.68E-06 4.04E+02 2.42E+00 2.75E+00 1.00E-01

94-75-7 Dichlorophenoxyacetic acid, 2,4- (2,4-D) 2.21E+02 5.90E-02 6.50E-06 5.82E-09 8.91E+02 5.35E+00 2.62E+00 5.00E-02

94-82-6 Dichlorophenoxy, 2,4- butyric acid, 4- (2,4-DB) 2.49E+02 4.41E-02 6.13E-06 3.19E-08 1.88E+00 1.13E-02 3.79E+00 1.00E-01

120-36-5 Dichloroprop (2-(2,4-dichlorophenoxy) propanoic acid) 2.35E+02 4.70E-02 6.43E-06 9.00E-07 2.86E-02 1.71E-04 3.26E+00 1.00E-01

78-87-5 Dichloropropane, 1,2- 1.13E+02 7.82E-02 8.73E-06 1.17E-01 5.89E+01 3.53E-01 2.25E+00 0.00E+00

142-28-9 Dichloropropane, 1,3- 1.13E+02 7.91E-02 9.07E-06 5.52E-02 1.25E+02 7.50E-01 2.23E+00 0.00E+00

594-20-7 Dichloropropane, 2,2- 1.13E+02 7.96E-02 8.71E-06 3.39E-01 1.56E+02 9.34E-01 2.36E+00 0.00E+00

616-23-9 Dichloropropanol, 2,3- 1.29E+02 4.84E-02 9.84E-06 3.97E-05 3.39E+01 2.03E-01 7.84E-01 1.00E-01

563-58-6 Dichloropropene, 1,1- 1.11E+02 8.21E-02 8.95E-06 1.82E+00 2.06E+02 1.24E+00 2.82E+00 0.00E+00

542-75-6 Dichloropropene, 1,3- (mixed isomers) 1.11E+02 6.26E-02 1.00E-05 1.23E-01 5.25E+01 3.15E-01 1.75E+00 0.00E+00

10061-01-5 Dichloropropene, cis 1,3- 1.11E+02 7.94E-02 8.00E-06 9.15E-02 4.47E+01 2.68E-01 1.53E+00 0.00E+00

10061-02-6 Dichloropropene, trans 1,3- 1.11E+02 7.94E-02 9.20E-06 9.15E-02 4.47E+01 2.68E-01 1.53E+00 0.00E+00

62-73-7 Dichlorvos 2.21E+02 2.32E-02 7.80E-06 3.98E-05 3.89E+09 2.33E+07 1.40E+00 1.00E-01

141-66-2 Dicrotophos (bidrin) 2.37E+02 4.33E-02 5.70E-06 1.49E-10 1.08E-01 6.47E-04 -7.65E-01 1.00E-01

77-73-6 Dicyclopentadiene 1.32E+02 7.32E-02 8.48E-06 --- 9.12E+02 5.47E+00 3.60E+00 0.00E+00

60-57-1 Dieldrin 3.81E+02 1.25E-02 4.74E-06 1.11E-04 2.14E+04 1.28E+02 5.45E+00 1.00E-01

111-42-2 Diethanolamine 1.05E+02 7.15E-02 9.10E-06 1.90E-11 8.03E-03 4.82E-05 -2.13E+00 1.00E-01

84-66-2 Diethyl phthalate 2.22E+02 2.56E-02 6.35E-06 1.87E-05 1.51E+02 9.08E-01 2.65E+00 1.00E-01

111-46-6 Diethylene glycol 1.06E+02 7.31E-02 9.15E-06 3.88E-09 4.64E-02 2.78E-04 -1.36E+00 1.00E-01

112-34-5 Diethylene glycol monobutyl ether 1.62E+02 5.14E-02 6.35E-06 2.75E-07 5.62E+00 3.37E-02 1.00E+00 1.00E-01

103-23-1 Diethylhexyl adipate 3.71E+02 3.56E-02 3.72E-06 9.78E-01 3.80E+05 2.28E+03 8.12E+00 1.00E-01

56-53-1 Diethylstilbestrol 2.68E+02 4.43E-02 8.00E-06 2.62E-13 7.50E+04 4.50E+02 5.64E+00 1.00E-01

107-39-1 Diisobutylene (trimethyl-1-pentene, 2,4,4-) 1.12E+02 6.25E-02 6.70E-06 7.34E+01 5.66E+03 3.39E+01 4.64E+00 0.00E+00

108-20-3 Diisopropyl ether (2,2'-oxybis-propane) 1.02E+02 6.81E-02 7.15E-06 1.63E-01 6.52E+01 3.91E-01 2.19E+00 0.00E+00

87674-68-8 Dimethenamid 2.76E+02 3.80E-02 5.35E-06 2.18E-09 2.26E+01 1.35E-01 1.49E+00 1.00E-01

60-51-5 Dimethoate 2.29E+02 8.00E-02 8.00E-06 2.58E-09 4.27E+00 2.56E-02 2.78E-01 1.00E-01

119-90-4 Dimethoxybenzidine, 3,3'- 2.44E+02 2.42E-02 5.50E-06 1.66E-08 6.03E+01 3.62E-01 2.08E+00 1.00E-01

60-11-7 Dimethylaminoazobenzene, p- 2.25E+02 4.25E-02 5.57E-06 3.25E-05 1.15E+05 6.89E+02 5.00E+00 1.00E-01

57-97-6 Dimethylbenz-a-anthracene, 7,12- 2.56E+02 3.90E-02 5.39E-06 6.49E-06 8.54E+06 5.12E+04 7.14E+00 1.30E-01

119-93-7 Dimethylbenzidine, 3,3'- 2.12E+02 5.10E-02 8.00E-06 5.40E-09 2.00E+02 1.20E+00 3.02E+00 1.00E-01
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575-41-7 Dimethylnaphthalene, 1,3- 1.56E+02 5.39E-02 6.77E-06 7.23E-03 2.01E+04 1.21E+02 4.38E+00 1.30E-01

105-67-9 Dimethyl phenol, 2,4- 1.22E+02 5.84E-02 8.69E-06 8.31E-05 1.17E+02 7.05E-01 2.61E+00 1.00E-01

122-09-8 Dimethylphenethylamine, alpha, alpha- 1.49E+02 5.57E-02 6.64E-06 5.45E-05 1.46E+02 8.73E-01 2.20E+00 1.00E-01

131-11-3 Dimethylphthalate 1.94E+02 5.68E-02 6.30E-06 2.40E-05 3.16E+01 1.90E-01 1.66E+00 1.00E-01

84-74-2 Di-n-butyl phthalate 2.78E+02 4.38E-02 7.86E-06 5.94E-05 3.39E+04 2.03E+02 4.61E+00 1.00E-01

99-65-0 Dinitrobenzene, 1,3- (dinitrobenzene, 2,4- ) 1.68E+02 2.80E-01 7.60E-06 4.57E-06 3.00E+01 1.80E-01 1.63E+00 1.00E-01

100-25-4 Dinitrobenzene, 1,4- 1.68E+02 6.15E-02 7.18E-06 4.44E-06 2.62E+01 1.57E-01 1.63E+00 1.00E-01

534-52-1 Dinitro-2-methylphenol, 4,6- (dinitro-o-cresol, 4, 6-) 1.98E+02 5.31E-02 7.27E-06 1.07E-07 3.16E-02 1.90E-04 2.07E+00 1.00E-01

51-28-5 Dinitrophenol, 2,4- 1.84E+02 2.73E-02 9.06E-06 2.01E-07 1.00E-02 6.00E-05 1.73E+00 1.00E-01

329-71-5 Dinitrophenol, 2,5- 1.84E+02 5.98E-02 7.84E-06 1.47E-07 1.01E+00 6.04E-03 2.62E+00 1.00E-01

121-14-2 Dinitrotoluene, 2,4- 1.82E+02 2.03E-01 7.06E-06 3.60E-05 5.13E+01 3.08E-01 2.18E+00 1.00E-01

606-20-2 Dinitrotoluene, 2,6- 1.82E+02 3.27E-02 7.26E-06 3.11E-05 4.17E+01 2.50E-01 2.18E+00 1.00E-01

117-84-0 Di-n-octyl phthalate 3.91E+02 1.51E-02 3.90E-06 2.78E-03 8.32E+07 4.99E+05 8.54E+00 1.00E-01

88-85-7 Dinoseb 2.40E+02 2.25E-02 6.25E-06 2.08E-02 1.20E+03 7.21E+00 3.67E+00 1.00E-01

123-91-1 Dioxane 1,4- 8.81E+01 2.30E-01 1.00E-05 2.04E-04 5.40E-01 3.24E-03 -3.20E-01 0.00E+00

122-39-4 Diphenylamine 1.69E+02 6.80E-02 6.30E-06 1.83E-04 3.47E+02 2.08E+00 3.29E+00 1.00E-01

122-66-7 Diphenylhydrazine, 1,2- 1.84E+02 5.62E-02 5.70E-06 1.42E-07 6.61E+02 3.96E+00 3.06E+00 1.00E-01

101-84-8 Diphenyl ether 1.70E+02 5.30E-02 6.69E-06 1.75E-02 1.51E+04 9.04E+01 4.25E+00 1.00E-01

110-98-5 Dipropylene glycol 1.34E+02 5.97E-02 6.90E-06 1.79E-08 3.33E-01 1.00E+00 -4.86E-01 1.00E-01

85-00-7 Diquat 3.44E+02 5.52E-02 5.52E-06 2.69E-12 2.05E+02 1.23E+00 -2.82E+00 1.00E-01

928-72-3/ 142-73-4 Disodium iminodiacetate (iminodiacetic acid, disodium salt) 1.33E+02 6.03E-02 8.38E-06 3.82E-14 4.90E-02 2.94E-04 -1.33E+00 1.00E-01

298-04-4 Disulfoton 2.74E+02 8.00E-02 8.00E-06 2.58E-04 8.91E+03 5.35E+01 3.86E+00 1.00E-01

330-54-1 Diuron 2.33E+02 5.40E-02 5.30E-06 3.04E-08 4.27E+02 2.56E+00 2.67E+00 1.00E-01

27193-86-8/ 104-43-8Dodecylphenol, 4- 2.62E+02 3.46E-02 4.72E-06 4.00E-04 2.50E+08 1.50E+06 8.40E+00 1.00E-01

115-29-7 Endosulfan 4.07E+02 1.15E-02 4.55E-06 4.66E-04 7.41E+02 4.45E+00 3.84E+00 1.00E-01

959-98-8 Endosulfan I 4.07E+02 3.22E-02 4.67E-06 3.55E-05 1.57E+04 9.43E+01 5.20E+00 1.00E-01

33213-65-9 Endosulfan II 4.07E+02 3.22E-02 4.67E-06 3.55E-05 1.57E+04 9.43E+01 5.20E+00 1.00E-01

1031-07-8 Endosulfan sulfate 4.23E+02 3.00E-02 4.63E-06 3.65E-05 7.94E+05 4.77E+03 6.01E+00 1.00E-01

145-73-3 Endothall 2.30E+02 5.72E-02 7.50E-06 1.08E-08 8.50E+01 5.10E-01 1.89E+00 1.00E-01

72-20-8 Endrin 3.81E+02 1.25E-02 4.74E-06 4.95E-05 9.33E+03 5.60E+01 5.45E+00 1.00E-01

7421-93-4 Endrin aldehyde 3.81E+02 2.97E-02 3.83E-06 1.80E-02 2.14E+06 1.28E+04 6.44E+00 1.00E-01

53494-70-5 Endrin ketone 3.81E+02 3.10E-02 4.46E-06 3.66E-05 1.74E+05 1.04E+03 5.33E+00 1.00E-01

106-89-8 Epichlorohydrin 9.25E+01 8.60E-02 9.80E-06 1.37E-03 2.00E+00 1.20E-02 6.26E-01 0.00E+00

2104-64-5 EPN (o-ethyl o-(4-nitrophenyl)phenylphosphonothioate) 3.23E+02 3.93E-02 5.16E-06 2.00E-08 5.57E+03 3.34E+01 3.81E+00 1.00E-01

66230-04-4 Esfenvalerate 4.20E+02 2.91E-02 4.18E-06 1.70E-08 6.37E+04 3.82E+02 6.30E+00 1.00E-01

55283-68-6 Ethalfluralin (sonolan) 3.33E+02 3.75E-02 4.96E-06 1.54E-05 6.07E+04 3.64E+02 4.82E+00 1.00E-01

64-17-5 Ethanol 4.61E+01 1.15E-01 1.22E-05 2.77E-04 1.19E+00 7.16E-03 -2.00E-03 0.00E+00

563-12-2 Ethion 3.84E+02 3.20E-02 4.60E-06 2.87E-05 1.54E+04 9.24E+01 4.75E+00 1.00E-01

13194-48-4 Ethoprop 2.42E+02 4.16E-02 5.56E-06 6.73E-06 1.22E+03 7.30E+00 3.14E+00 1.00E-01

110-80-5 Ethoxy ethanol, 2- 9.01E+01 9.47E-02 9.75E-06 2.13E+00 8.00E-01 4.80E-03 -4.16E-01 0.00E+00

141-78-6 Ethyl acetate 8.81E+01 7.30E-02 9.70E-06 5.57E-03 5.25E+00 3.15E-02 8.64E-01 0.00E+00

140-88-5 Ethyl acrylate 1.00E+02 7.40E-02 8.68E-06 1.06E-02 1.07E+02 6.43E-01 1.22E+00 0.00E+00

100-41-4 Ethyl benzene 1.06E+02 7.50E-02 7.80E-06 3.28E-01 2.04E+02 1.22E+00 3.03E+00 0.00E+00

759-94-4 Ethyl dipropylthiocarbamate, S- 1.89E+02 5.35E-02 5.65E-06 4.57E-03 2.40E+02 1.44E+00 3.02E+00 1.00E-01

74-85-1 Ethylene* --- --- --- --- --- --- --- ---

107-15-3 Ethylenediamine 6.01E+01 1.53E-01 1.12E-05 7.19E-08 4.71E+00 2.83E-02 -1.62E+00 0.00E+00

106-93-4 Ethylene dibromide (dibromoethane, 1,2- ) 1.88E+02 2.17E-02 1.90E-05 2.93E-02 5.37E+01 3.22E-01 2.01E+00 0.00E+00

107-21-1 Ethylene glycol 6.21E+01 1.08E-01 1.22E-05 2.49E-06 1.26E-01 7.55E-04 -1.20E+00 1.00E-01

151-56-4 Ethylenimine 4.31E+01 1.20E-01 1.30E-05 1.68E-05 1.85E+00 1.11E-02 -6.04E-01 0.00E+00

75-21-8 Ethylene oxide 4.41E+01 1.04E-01 1.45E-05 4.92E-03 2.20E+00 1.32E-02 -4.54E-02 0.00E+00

96-45-7 Ethylene thiourea 1.02E+02 7.15E-02 1.02E-05 4.99E-05 2.19E-01 1.31E-03 -4.91E-01 1.00E-01

60-29-7 Ethyl ether 7.41E+01 7.40E-02 9.30E-06 2.70E-02 7.59E+00 4.55E-02 1.05E+00 0.00E+00

104-76-7 Ethyl-1-hexanol, 2- 1.30E+02 5.70E-02 6.73E-06 8.73E-04 4.72E+02 2.83E+00 2.72E+00 1.00E-01

645-62-5 Ethyl-2-hexenal, 2- 1.26E+02 6.00E-02 6.91E-06 1.79E-02 1.42E+02 8.54E-01 2.62E+00 0.00E+00

103-11-7 Ethylhexyl acrylate, 2- 1.84E+02 4.68E-02 5.74E-06 4.29E-02 1.00E+04 6.03E+01 4.07E+00 1.00E-01

97-63-2 Ethyl methacrylate 1.14E+02 8.00E-02 8.00E-06 6.65E-03 3.70E+01 2.22E-01 1.77E+00 0.00E+00

62-50-0 Ethyl methanesulfonate 1.24E+02 6.94E-02 8.72E-06 2.49E-06 2.49E-01 1.49E-03 -6.14E-01 1.00E-01

611-14-3 Ethyl-2-methyl benzene, 1- 1.20E+02 6.76E-02 7.29E-06 2.19E-01 1.08E+03 6.45E+00 3.53E+00 0.00E+00

622-96-8 Ethyl-4-methyl benzene, 1- 1.20E+02 6.70E-02 7.18E-06 3.27E-01 1.17E+03 7.01E+00 3.58E+00 0.00E+00

637-92-3 Ethyl tert-butyl ether (2-ethyl-2-ethoxypropane) 1.02E+02 6.95E-02 7.34E-06 9.99E-02 3.71E+01 2.23E-01 1.88E+00 0.00E+00

52-85-7 Famphur 3.25E+02 4.02E-02 5.31E-06 6.70E-11 1.39E+01 8.34E-02 1.29E+00 1.00E-01

115-90-2 Fensulfothion 3.08E+02 4.04E-02 5.32E-06 1.42E-07 3.10E+02 1.86E+00 2.05E+00 1.00E-01

55-38-9 Fenthion 2.78E+02 4.35E-02 5.42E-06 2.13E-05 1.10E+03 6.60E+00 3.06E+00 1.00E-01
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206-44-0 Fluoranthene 2.02E+02 3.02E-02 6.35E-06 3.88E-04 4.90E+04 2.94E+02 4.93E+00 1.30E-01

86-73-7 Fluorene 1.66E+02 3.63E-02 7.88E-06 2.64E-03 7.59E+03 4.55E+01 4.02E+00 1.30E-01

7782-41-4 Fluorine (soluble fluoride) 3.80E+01 --- --- --- --- 1.50E+02 2.23E-01 1.00E-02

61213-25-0 Fluorochloridone 3.12E+02 4.09E-02 5.47E-06 8.44E-08 4.94E+02 2.97E+00 3.30E+00 1.00E-01

944-22-9 Fonofos 2.46E+02 4.65E-02 5.52E-06 3.17E-01 3.58E+03 2.15E+01 4.00E+00 1.00E-01

50-00-0 Formaldehyde 3.00E+01 1.80E-01 2.00E-05 1.37E-05 2.19E+00 1.31E-02 3.50E-01 0.00E+00

64-18-6 Formic acid 4.60E+01 7.90E-02 1.40E-06 1.79E-04 2.88E-01 1.73E-03 -4.61E-01 0.00E+00

110-00-9 Furan 6.81E+01 1.04E-01 1.20E-05 2.24E-01 2.09E+01 1.25E-01 1.36E+00 0.00E+00

98-01-1 Furfural 9.61E+01 8.72E-02 1.12E-05 1.25E-04 2.79E+00 1.67E-02 8.32E-01 0.00E+00

765-34-4 Glycidylaldehyde 7.21E+01 9.64E-02 1.16E-05 1.08E-05 9.21E+00 5.53E-02 -1.17E-01 0.00E+00

1071-83-6 Glyphosate 1.69E+02 5.07E-02 8.30E-06 5.82E-11 8.33E-14 5.00E-16 -1.60E+00 1.00E-01

76-44-8 Heptachlor 3.73E+02 1.12E-02 5.69E-06 2.44E-02 1.17E+04 7.05E+01 6.21E+00 1.00E-01

1024-57-3 Heptachlor epoxide 3.89E+02 1.32E-02 4.23E-06 3.45E-04 7.24E+03 4.34E+01 4.91E+00 1.00E-01

142-82-5 Heptane, n- 1.00E+02 6.54E-02 7.00E-06 8.37E+01 6.90E+03 4.14E+01 4.75E+00 0.00E+00

111-14-8 Heptanoic acid, n- 1.30E+02 5.73E-02 7.13E-06 3.72E-05 5.02E-01 3.01E-03 2.99E+00 1.00E-01

118-74-1 Hexachlorobenzene 2.85E+02 5.42E-02 5.91E-06 2.22E-02 2.82E+04 1.69E+02 5.86E+00 1.00E-01

87-68-3 Hexachlorobutadiene 2.61E+02 5.61E-02 6.16E-06 9.94E-01 6.92E+03 4.15E+01 4.72E+00 1.00E-01

319-84-6 Hexachlorocyclohexane, alpha (alpha-BHC) 2.91E+02 1.42E-02 7.34E-06 2.82E-04 1.32E+03 7.91E+00 4.26E+00 4.00E-02

319-85-7 Hexachlorocyclohexane, beta (beta-BHC) 2.91E+02 1.42E-02 7.34E-06 1.44E-05 1.38E+03 8.28E+00 4.26E+00 4.00E-02

319-86-8 Hexachlorocyclohexane, delta (delta-BHC) 2.91E+02 4.50E-02 6.20E-06 1.77E-04 8.51E+03 5.11E+01 4.00E+00 4.00E-02

58-89-9 Hexachlorocyclohexane, gamma (lindane; gamma-BHC) 2.91E+02 1.42E-02 7.34E-06 1.41E-04 1.10E+03 6.58E+00 4.26E+00 4.00E-02

608-73-1 Hexachlorocyclohexane, techn (technical-BHC) 2.91E+02 1.42E-02 7.34E-06 5.99E-05 2.40E+03 1.44E+01 4.26E+00 4.00E-02

77-47-4 Hexachlorocyclopentadiene (HCCPD) 2.74E+02 1.61E-02 7.21E-06 7.15E-01 9.55E+03 5.73E+01 4.63E+00 1.00E-01

67-72-1 Hexachloroethane 2.37E+02 2.50E-03 6.80E-06 1.62E-01 1.82E+03 1.09E+01 4.03E+00 1.00E-01

70-30-4 Hexachlorophene 4.07E+02 8.00E-02 8.00E-06 2.54E-09 2.00E+07 1.20E+05 6.92E+00 1.00E-01

1888-71-7 Hexachloropropylene 2.49E+02 5.64E-02 7.15E-06 3.94E-02 1.06E+04 6.38E+01 4.10E+00 1.00E-01

123-05-7 Hexanal, 2-ethyl- 1.28E+02 5.81E-02 6.26E-06 1.23E-02 1.31E+02 1.00E+00 2.58E+00 1.00E-01

110-54-3 Hexane, n- 8.62E+01 2.00E-01 7.77E-06 4.66E+01 4.79E+02 2.87E+00 3.29E+00 0.00E+00

629-11-8 Hexanediol, 1,6- 1.18E+02 6.58E-02 7.82E-06 3.14E-08 5.78E+00 3.47E-02 7.75E-01 1.00E-01

142-62-1 Hexanoic acid 1.16E+02 6.20E-02 7.68E-06 1.31E-05 5.13E-02 3.08E-04 2.06E+00 1.00E-01

591-78-6 Hexanone, 2- 1.00E+02 6.96E-02 7.75E-06 3.38E-03 1.79E+01 1.07E-01 1.48E+00 0.00E+00

51235-04-2 Hexazinone 2.52E+02 5.08E-02 5.11E-06 8.62E-11 3.70E+01 2.22E-01 2.15E+00 1.00E-01

107-41-5 Hexylene glycol (2-methyl-2,4-pentanediol) 1.18E+02 6.57E-02 7.70E-06 6.57E-07 2.47E+00 1.48E-02 4.00E-01 1.00E-01

302-01-2 Hydrazine 3.20E+01 4.16E-01 1.90E-05 7.20E-08 1.00E-01 6.00E-04 -1.47E+00 0.00E+00

7647-01-0 Hydrogen chloride (hydrochloric acid) --- --- --- --- --- --- --- ---

123-31-9 Hydroquinone 1.10E+02 6.82E-02 8.56E-06 1.35E-09 3.15E+00 1.00E+00 5.30E-01 1.00E-01

95-13-6 Indene 1.16E+02 6.82E-02 7.97E-06 2.08E-02 3.16E+02 1.90E+00 2.80E+00 0.00E+00

193-39-5 Indeno-1,2,3-cd-pyrene 2.76E+02 1.90E-02 5.66E-06 2.85E-06 3.47E+06 2.08E+04 6.70E+00 1.30E-01

7439-89-6 Iron --- --- --- --- --- --- --- ---

123-51-3 Isoamyl alcohol 8.81E+01 7.40E-02 7.75E-06 5.64E-04 1.75E+01 1.00E+00 1.47E+00 0.00E+00

78-83-1 Isobutyl alcohol 7.41E+01 8.60E-02 8.00E-06 4.99E-04 5.62E+00 3.37E-02 7.68E-01 0.00E+00

115-11-7 Isobutylene (2-methyl-1-propene) 5.61E+01 9.90E-02 9.08E-06 9.56E+00 1.08E+02 6.49E-01 2.47E+00 0.00E+00

79-31-2 Isobutyric acid (2-methylpropanoic acid) 8.81E+01 7.76E-02 9.17E-06 2.40E-05 8.94E-03 5.37E-05 1.15E+00 1.00E-01

25339-17-7 Isodecanol 1.58E+02 4.84E-02 5.49E-06 1.67E-03 1.84E+03 1.10E+01 4.02E+00 1.00E-01

465-73-6 Isodrin 3.65E+02 3.40E-02 4.49E-06 9.13E-02 6.88E+06 4.13E+04 6.82E+00 1.00E-01

78-59-1 Isophorone 1.38E+02 6.23E-02 6.76E-06 2.57E-04 3.02E+01 1.81E-01 2.62E+00 1.00E-01

108-21-4 Isopropyl acetate 1.02E+02 7.35E-02 8.00E-06 1.16E-02 1.05E+01 6.29E-02 1.19E+00 0.00E+00

67-63-0 Isopropyl alcohol 6.01E+01 9.59E-02 1.03E-05 3.70E-04 3.39E+00 2.03E-02 5.00E-01 0.00E+00

120-58-1 Isosafrole 1.62E+02 5.59E-02 7.07E-06 1.28E-03 7.34E+02 4.41E+00 2.92E+00 1.00E-01

115-32-2 Kelthane (dicofol) 3.70E+02 3.91E-02 5.20E-06 8.20E-07 1.26E+04 7.55E+01 5.10E+00 1.00E-01

143-50-0 Kepone (chlordecone) 4.91E+02 4.22E-02 4.30E-06 1.04E-06 2.70E+04 1.62E+02 4.91E+00 1.00E-01

7439-92-1 Lead (inorganic) 2.07E+02 0.00E+00 0.00E+00 0.00E+00 --- 1.00E+01 7.29E-01 1.00E-02

5989-27-5 Limonene, d- --- --- --- --- --- --- --- ---

7439-93-2 Lithium 6.94E+00 --- --- 0.00E+00 --- --- --- 1.00E-02

7439-95-4 Magnesium --- --- --- --- --- --- --- ---

121-75-5 Malathion 3.30E+02 1.50E-02 4.40E-06 9.98E-07 2.88E+02 1.73E+00 2.29E+00 1.00E-01

108-31-6 Maleic anhydride 9.81E+01 9.50E-02 1.11E-05 8.31E-06 2.57E+01 1.54E-01 1.62E+00 1.00E-01

123-33-1 Maleic hydrazide 1.12E+02 8.75E-02 8.75E-06 1.03E-10 2.50E+01 1.50E-01 -8.87E-01 1.00E-01

109-77-3 Malononitrile 6.61E+01 9.97E-02 1.09E-05 1.97E-07 4.90E+00 2.94E-02 -1.78E-01 1.00E-01

8018-01-7 Mancozeb 2.65E+02 5.69E-02 6.02E-06 1.81E-05 1.35E+01 8.12E-02 1.33E+00 1.00E-01

7439-96-5 Manganese 5.49E+01 0.00E+00 0.00E+00 0.00E+00 --- 5.01E+01 0.00E+00 1.00E-02

94-74-6 MCPA (4-(chloro-2-methylphenoxy) acetic acid) 2.01E+02 5.12E-02 6.82E-06 1.18E-07 3.16E-02 1.89E-04 3.39E+00 1.00E-01

7085-19-0/ 93-65-2 MCPP (2-(4-chloro-2-methylphenoxy) propanoic acid) 2.15E+02 4.70E-02 6.36E-06 1.00E-06 1.73E-02 1.04E-04 3.13E+00 1.00E-01
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150-50-5 Merphos 2.99E+02 3.65E-02 4.75E-06 1.26E+00 2.20E+05 1.32E+03 7.29E+00 1.00E-01

7439-97-6/7487-94-7Mercury (pH = 4.9) 2.01E+02 3.07E-02 6.30E-06 4.74E-01 --- 4.00E-02 -4.71E-01 1.00E-02

79-41-4 Methacrylic acid (2-methyl-2-propenoic acid) 8.61E+01 8.50E-02 9.59E-06 5.21E-04 3.98E-03 2.39E-05 1.67E+00 0.00E+00

126-98-7 Methacrylonitrile 6.71E+01 8.00E-02 8.00E-06 3.03E-03 3.39E+00 2.03E-02 7.57E-01 0.00E+00

67-56-1 Methanol 3.20E+01 1.50E-01 1.64E-05 1.94E-04 1.82E-01 1.09E-03 -6.32E-01 0.00E+00

91-80-5 Methapyrilene 2.61E+02 4.00E-02 5.29E-06 1.18E-07 2.00E+01 1.20E-01 3.15E+00 1.00E-01

16752-77-5 Methomyl 1.62E+02 4.07E-02 7.20E-06 7.48E-09 1.60E+02 9.60E-01 6.10E-01 1.00E-01

72-43-5 Methoxychlor 3.46E+02 1.56E-02 4.46E-06 6.57E-04 7.76E+04 4.66E+02 5.67E+00 1.00E-01

109-86-4 Methoxyethanol, 2- 7.61E+01 9.15E-02 1.02E-05 1.28E+00 8.53E+00 5.12E-02 -9.07E-01 0.00E+00

79-20-9 Methyl acetate (acetic acid, methyl ester) 7.41E+01 9.50E-02 1.01E-05 4.46E-03 1.75E+00 1.05E-02 2.46E-01 0.00E+00

96-33-3 Methyl acrylate 8.61E+01 8.70E-02 9.35E-06 9.15E-03 4.53E+00 2.72E-02 7.30E-01 0.00E+00

110-43-0 Methyl amyl ketone (2-heptanone) 1.14E+02 6.32E-02 7.20E-06 3.64E-03 4.88E+01 2.93E-01 2.03E+00 0.00E+00

563-46-2 Methyl-1-butene, 2- 7.01E+01 8.57E-02 8.93E-06 1.41E+01 1.71E+02 1.02E+00 2.72E+00 0.00E+00

513-35-9 Methyl-2-butene, 2- 7.01E+01 8.57E-02 8.93E-06 7.32E+00 1.56E+02 9.35E-01 2.67E+00 0.00E+00

56-49-5 Methylcholanthrene, 3- 2.68E+02 3.83E-02 5.40E-06 7.72E-07 9.17E+06 5.50E+04 7.08E+00 1.30E-01

3351-28-8 Methyl chrysene, 1- 2.42E+02 4.09E-02 5.61E-06 1.16E-05 4.47E+06 2.68E+04 6.76E+00 1.30E-01

3351-32-4 Methyl chrysene, 2- 2.42E+02 4.09E-02 5.61E-06 1.18E-05 4.47E+06 2.68E+04 6.76E+00 1.30E-01

1705-85-7 Methyl chrysene, 6- 2.42E+02 4.09E-02 5.61E-06 1.17E-05 3.53E+06 2.12E+04 6.76E+00 1.30E-01

108-87-2 Methyl cyclohexane 9.82E+01 6.97E-02 7.59E-06 1.59E+01 2.13E+03 1.28E+01 4.10E+00 0.00E+00

101-14-4 Methylene-bis (2-chloroaniline) 4,4'- 2.67E+02 1.99E-02 5.80E-06 1.40E-05 7.89E+03 4.74E+01 3.47E+00 1.00E-01

74-95-3 Methylene bromide (dibromomethane) 1.74E+02 8.00E-02 8.00E-06 3.49E-02 1.82E+02 1.09E+00 1.52E+00 0.00E+00

75-09-2 Methylene chloride (dichloromethane) 8.49E+01 1.01E-01 1.17E-05 9.10E-02 1.17E+01 7.05E-02 1.34E+00 0.00E+00

78-93-3 Methyl ethyl ketone (2-butanone) 7.21E+01 8.08E-02 9.80E-06 1.94E-03 1.90E+00 1.14E-02 2.56E-01 0.00E+00

74-88-4 Methyl iodide (iodomethane) 1.42E+02 1.02E-01 1.17E-05 2.36E-01 2.02E+01 1.21E-01 1.55E+00 0.00E+00

108-10-1 Methyl isobutyl ketone (4-methyl-2-pentanone) 1.00E+02 7.50E-02 7.80E-06 5.82E-03 1.50E+01 9.00E-02 1.16E+00 0.00E+00

22967-92-6 Methyl mercury 2.16E+02 --- --- --- --- --- 7.63E-02 1.00E-02

1184-57-2 Methylmecury hydroxide 2.33E+02 1.05E-01 1.43E-05 5.47E-09 1.05E+00 6.27E-03 -1.33E+00 1.00E-01

80-62-6 Methyl methacrylate 1.00E+02 7.70E-02 8.60E-06 1.33E-02 2.30E+01 1.38E-01 1.28E+00 0.00E+00

66-27-3 Methyl methanesulfonate 1.10E+02 7.52E-02 9.50E-06 3.25E-06 1.76E-01 1.06E-03 -7.67E-01 1.00E-01

90-12-0 Methylnaphthalene, 1- 1.42E+02 6.31E-02 7.13E-06 1.64E-02 2.29E+03 1.37E+01 3.72E+00 1.30E-01

91-57-6 Methylnaphthalene, 2- 1.42E+02 6.29E-02 7.20E-06 1.85E-02 4.32E+03 2.59E+01 3.72E+00 1.30E-01

99-55-8 Methyl-5-nitroaniline, 2- (5-nitro-o-toluidine) 1.52E+02 6.27E-02 7.93E-06 9.00E-07 8.03E+01 4.82E-01 1.94E+00 1.00E-01

298-00-0 Methyl parathion 2.63E+02 8.00E-02 8.00E-06 5.82E-06 6.50E+02 3.90E+00 2.75E+00 1.00E-01

623-36-9 Methyl-2-pentenal, 2- 9.81E+01 7.21E-02 8.05E-06 1.34E-02 2.76E+01 1.65E-01 1.72E+00 0.00E+00

78-84-2 Methyl-1-propanal, 2- (isobutyraldehyde) 7.21E+01 8.90E-02 9.36E-06 7.48E-03 5.06E+00 3.03E-02 7.90E-01 0.00E+00

872-50-4 Methylpyrrolidone, N- 9.91E+01 7.16E-02 8.75E-06 1.83E-06 1.02E+00 6.14E-03 1.00E-02 1.00E-01

96-47-9 Methyltetrahydrofuran, 2- 8.61E+01 8.09E-02 8.72E-06 8.78E-03 8.77E+00 5.26E-02 1.09E+00 0.00E+00

10141-72-7 Methyltetrahydropyran, 2- 1.00E+02 7.19E-02 8.04E-06 8.30E-03 1.92E+01 1.15E-01 1.52E+00 0.00E+00

51218-45-2 Metolachlor 2.84E+02 3.61E-02 5.10E-06 3.13E-08 7.03E+02 4.22E+00 2.90E+00 1.00E-01

21087-64-9 Metribuzin 2.14E+02 4.51E-02 5.98E-06 4.99E-09 2.23E+00 1.34E-02 3.72E-01 1.00E-01

2385-85-5 Mirex 5.46E+02 3.50E-02 4.08E-06 3.20E-01 2.30E+07 1.38E+05 1.10E+01 1.00E-01

2212-67-1 Molinate 1.87E+02 5.65E-02 6.00E-06 5.25E-05 5.00E+01 3.00E-01 2.91E+00 1.00E-01

7439-98-7 Molybdenum 9.59E+01 0.00E+00 0.00E+00 0.00E+00 --- 2.00E+01 0.00E+00 1.00E-02

110-91-8 Morpholine 8.71E+01 8.34E-02 9.44E-06 2.28E-06 9.41E-01 5.65E-03 -8.80E-01 0.00E+00

1634-04-4 MTBE (methyl tert-butyl ether) 8.81E+01 7.92E-02 9.41E-05 2.44E-02 1.41E+01 8.48E-02 1.43E+00 0.00E+00

300-76-5 Naled 3.81E+02 4.40E-02 6.80E-06 2.71E-03 1.33E+02 7.98E-01 1.60E+00 1.00E-01

91-20-3 Naphthalene 1.28E+02 5.90E-02 7.50E-06 2.00E-02 1.55E+03 9.29E+00 3.17E+00 1.30E-01

130-15-4 Naphthoquinone, 1,4- 1.58E+02 5.55E-02 7.09E-06 4.00E-05 1.95E+01 1.17E-01 1.50E+00 1.00E-01

134-32-7 Naphthylamine, 1- 1.43E+02 5.89E-02 7.56E-06 8.64E-06 4.34E+02 2.61E+00 2.64E+00 1.00E-01

91-59-8 Naphthylamine, 2- 1.43E+02 5.86E-02 7.46E-06 1.00E-06 5.81E+02 3.49E+00 2.76E+00 1.00E-01

15299-99-7 Napropamide 2.71E+02 3.78E-02 5.05E-06 2.17E-07 5.54E+03 3.32E+01 3.81E+00 1.00E-01

126-30-7 Neopentyl glycol 1.04E+02 7.23E-02 8.54E-06 5.11E-07 1.80E+00 1.08E-02 2.22E-01 1.00E-01

7440-02-0 Nickel and compounds 5.87E+01 0.00E+00 0.00E+00 0.00E+00 --- 1.60E+01 -5.71E-01 1.00E-02

14797-55-8 Nitrate 6.20E+01 --- --- 0.00E+00 1.00E-02 6.00E-05 2.09E-01 1.00E-02

14797-65-0 Nitrite 4.60E+01 --- --- --- --- --- 5.64E-02 1.00E-02

88-74-4 Nitroaniline, 2- 1.38E+02 5.99E-02 7.18E-06 2.08E-05 2.69E+01 1.61E-01 2.02E+00 1.00E-01

99-09-2 Nitroaniline, 3- 1.38E+02 6.73E-02 8.59E-06 2.31E-07 3.94E+01 2.36E-01 1.62E+00 1.00E-01

100-01-6 Nitroaniline, 4- 1.38E+02 6.69E-02 8.59E-06 3.33E-08 1.12E+01 6.75E-02 1.07E+00 1.00E-01

98-95-3 Nitrobenzene 1.23E+02 7.60E-02 8.60E-06 8.56E-04 1.32E+02 7.91E-01 1.81E+00 1.00E-01

55-63-0 Nitroglycerin 2.27E+02 5.53E-02 7.34E-06 3.40E-06 9.25E+01 5.55E-01 2.00E+00 1.00E-01

88-75-5 Nitrophenol, 2- 1.39E+02 6.87E-02 8.47E-06 2.21E-05 2.09E+01 1.25E-01 2.35E+00 1.00E-01

554-84-7 Nitrophenol, 3- 1.39E+02 6.65E-02 8.61E-06 1.90E-11 6.91E+01 4.14E-01 1.97E+00 1.00E-01

100-02-7 Nitrophenol, 4- 1.39E+02 6.73E-02 8.66E-06 3.24E-08 3.16E+00 1.90E-02 1.73E+00 1.00E-01
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79-46-9 Nitropropane, 2- 8.91E+01 9.23E-02 1.01E-05 5.15E-03 3.50E+00 2.10E-02 8.72E-01 0.00E+00

56-57-5 Nitroquinoline-N-oxide, 4- 1.90E+02 6.78E-02 7.44E-06 8.23E-13 1.18E+01 7.08E-02 1.09E+00 1.00E-01

1116-54-7 Nitrosodiethanolamine, N- 1.34E+02 7.27E-02 7.70E-06 2.05E-09 2.99E+00 1.80E-02 -1.28E+00 1.00E-01

55-18-5 Nitrosodiethylamine, N- 1.02E+02 8.00E-02 8.00E-06 3.60E-05 3.00E+00 1.80E-02 3.44E-01 0.00E+00

62-75-9 Nitrosodimethylamine, N- 7.41E+01 1.34E-01 9.72E-06 2.16E-05 3.60E+00 2.16E-02 -6.39E-01 0.00E+00

924-16-3 Nitrosodi-n-butylamine, N- 1.58E+02 8.00E-02 8.00E-06 3.58E-03 2.30E+02 1.38E+00 2.31E+00 1.00E-01

621-64-7 Nitrosodi-n-propylamine, N- 1.30E+02 5.45E-02 8.17E-06 9.35E-05 1.97E+01 1.18E-01 1.35E+00 1.00E-01

86-30-6 Nitrosodiphenylamine, N- 1.98E+02 3.12E-02 6.35E-06 2.08E-04 3.31E+02 1.99E+00 3.16E+00 1.00E-01

10595-95-6 Nitroso-methyl-ethyl-amine, N- 8.81E+01 8.00E-02 8.00E-06 3.70E-05 2.10E+01 1.26E-01 -1.48E-01 0.00E+00

59-89-2 Nitrosomorpholine, N- 1.16E+02 7.41E-02 9.22E-06 3.99E-08 4.31E-02 2.59E-04 -1.39E+00 1.00E-01

759-73-9 Nitroso-N-ethylurea, N- 1.17E+02 8.08E-02 8.25E-06 1.05E-04 3.24E+01 1.94E-01 -2.47E-02 1.00E-01

100-75-4 Nitrosopiperidine, N- 1.14E+02 6.90E-02 8.57E-06 1.30E-05 5.34E+00 3.21E-02 7.40E-01 1.00E-01

930-55-2 Nitrosopyrrolidine, N- 1.00E+02 8.00E-02 8.00E-06 7.48E-07 6.50E-01 3.90E-03 2.31E-01 1.00E-01

99-08-1 Nitrotoluene, m- 1.37E+02 6.42E-02 7.69E-06 2.24E-03 1.41E+02 8.44E-01 2.36E+00 1.00E-01

88-72-2 Nitrotoluene, o- 1.37E+02 6.47E-02 7.73E-06 1.87E-03 1.41E+02 8.44E-01 2.36E+00 1.00E-01

99-99-0 Nitrotoluene, p- 1.37E+02 6.40E-02 7.70E-06 2.29E-03 1.41E+02 8.44E-01 2.36E+00 1.00E-01

5103-73-1 Nonachlor, cis- 4.10E+02 1.18E-02 4.37E-06 2.02E-03 1.20E+05 7.21E+02 6.60E+00 1.00E-01

39765-80-5 Nonachlor, trans- 4.10E+02 1.18E-02 4.37E-06 2.02E-03 1.20E+05 7.21E+02 6.60E+00 1.00E-01

124-19-6 Nonanal 1.42E+02 5.29E-02 6.29E-06 2.34E-02 7.06E+02 4.23E+00 3.50E+00 1.00E-01

25154-52-3/ 84852-15-3/ 104-40-5Nonylphenol 2.20E+02 3.93E-02 5.27E-06 6.96E-05 3.02E+06 1.81E+04 6.48E+00 1.00E-01

152-16-9 Octamethylpyrophosphoramide 2.86E+02 8.00E-02 8.00E-06 1.16E-08 3.10E-01 1.86E-03 -1.01E+00 1.00E-01

106-68-3 Octanone 1.28E+02 5.78E-02 6.67E-06 6.35E-03 1.40E+02 8.38E-01 2.61E+00 0.00E+00

23135-22-0 Oxamyl 2.19E+02 5.57E-02 5.75E-06 1.60E-11 5.00E+00 3.00E-02 -1.20E+00 1.00E-01

27304-13-8 Oxychlordane 4.10E+02 1.18E-02 4.37E-06 2.02E-03 1.20E+05 7.21E+02 6.60E+00 1.00E-01

1910-42-5 Paraquat 2.57E+02 3.74E-02 3.57E-06 2.91E-11 1.55E-05 9.28E-08 -4.50E+00 1.00E-01

56-38-2 Parathion (ethyl parathion) 2.91E+02 1.70E-02 5.80E-06 2.37E-05 5.60E+03 3.36E+01 3.73E+00 1.00E-01

1114-71-2 Pebulate 2.03E+02 5.10E-02 5.38E-06 9.85E-04 4.30E+02 2.58E+00 3.51E+00 1.00E-01

40487-42-1 Pendimethalin 2.81E+02 3.81E-02 5.26E-06 1.97E-05 1.91E+05 1.15E+03 5.37E+00 1.00E-01

608-93-5 Pentachlorobenzene 2.50E+02 6.70E-02 6.30E-06 3.16E-02 3.16E+04 1.90E+02 5.22E+00 1.00E-01

76-01-7 Pentachloroethane 2.02E+02 6.37E-02 7.88E-06 2.15E-02 1.90E+02 1.14E+00 2.78E+00 0.00E+00

82-68-8 Pentachloronitrobenzene 2.95E+02 1.59E-02 6.10E-06 2.57E-02 1.30E+04 7.80E+01 5.03E+00 1.00E-01

87-86-5 Pentachlorophenol 2.66E+02 5.60E-02 6.10E-06 1.16E-05 4.10E+02 2.46E+00 4.74E+00 2.50E-01

2004-70-8 Pentadiene, 1,3-trans- 6.81E+01 8.75E-02 8.74E-06 1.31E+00 8.96E+01 5.38E-01 2.37E+00 0.00E+00

78-11-5 Pentaerythritol tetranitrate (PETN) 3.16E+02 4.48E-02 6.20E-06 5.60E-05 6.29E+03 3.77E+01 3.86E+00 1.00E-01

109-66-0 Pentane 7.22E+01 8.26E-01 8.07E-06 4.50E+01 3.02E+03 1.81E+01 3.54E+00 0.00E+00

107-83-5 Pentane, 2-methyl- 8.62E+01 7.34E-02 6.89E-06 7.44E+01 1.81E+03 1.00E+00 4.01E+00 0.00E+00

96-14-0 Pentane, 3-methyl- 8.62E+01 7.38E-02 6.96E-06 5.78E+01 1.64E+03 9.81E+00 3.96E+00 0.00E+00

111-29-5 Pentanediol, 1,5- 1.04E+02 7.14E-02 8.57E-06 2.51E-08 1.40E+00 8.41E-03 1.49E-01 1.00E-01

71-41-0 Pentanol, 1- 8.81E+01 7.44E-02 7.77E-06 6.10E-04 2.26E+01 1.00E+00 1.61E+00 0.00E+00

108-11-2 Pentanol, 4-methyl-2- 1.02E+02 6.72E-02 7.08E-06 9.33E-04 2.13E+01 1.00E+00 1.58E+00 0.00E+00

107-87-9 Pentanone, 2- 8.61E+01 7.78E-02 8.46E-06 2.54E-03 8.53E+00 5.12E-02 1.08E+00 0.00E+00

627-19-0 Pentyne, 1- 6.81E+01 8.92E-02 8.84E-06 1.35E+00 8.24E+01 4.94E-01 2.32E+00 0.00E+00

14797-73-0 Perchlorate 9.95E+01 --- --- 0.00E+00 --- 3.16E-01 0.00E+00 1.00E-02

198-55-0 Perylene 2.52E+02 4.06E-02 5.49E-06 3.50E-13 3.89E+06 2.34E+04 6.70E+00 1.00E-01

62-44-2 Phenacetin 1.79E+02 5.04E-02 6.65E-06 8.80E-09 2.66E+01 1.60E-01 1.45E+00 1.00E-01

85-01-8 Phenanthrene 1.78E+02 3.33E-02 7.47E-06 5.40E-03 1.41E+04 8.48E+01 4.35E+00 1.30E-01

229-87-8 Phenanthridine 1.79E+02 5.46E-02 7.19E-06 1.83E-06 1.75E+03 1.05E+01 3.30E+00 1.00E-01

108-95-2 Phenol 9.41E+01 8.20E-02 9.10E-06 2.47E-05 1.74E+01 1.04E-01 1.51E+00 1.00E-01

98-54-4 Phenol, 4-tert-butyl- 1.50E+02 5.57E-02 6.25E-06 7.03E-05 8.76E+02 5.25E+00 3.62E+00 1.00E-01

92-84-2 Phenothiazine 1.99E+02 5.09E-02 6.32E-06 1.46E-06 7.41E+03 1.00E+00 4.19E+00 1.00E-01

108-45-2 Phenylene diamine, m- 1.08E+02 6.63E-02 9.90E-06 9.56E-07 1.10E+00 6.60E-03 -3.91E-01 1.00E-01

106-50-3 Phenylene diamine, p- 1.08E+02 7.15E-02 8.92E-06 5.24E-08 1.10E+00 6.60E-03 -3.91E-01 1.00E-01

62-38-4 Phenyl mercuric acetate 3.37E+02 8.00E-02 8.00E-06 3.41E-09 1.60E+02 9.60E-01 8.90E-01 1.00E-01

298-02-2 Phorate 2.60E+02 8.00E-02 8.00E-06 4.99E-04 5.50E+03 3.30E+01 3.37E+00 1.00E-01

2310-17-0 Phosalone 3.68E+02 3.80E-02 4.97E-06 1.95E-05 1.15E+03 6.91E+00 3.15E+00 1.00E-01

7786-34-7 Phosdrin (mevinphos) 2.24E+02 4.72E-02 6.06E-06 3.28E-09 1.26E-01 7.55E-04 -7.00E-01 1.00E-01

732-11-6 Phosmet 3.17E+02 4.07E-02 5.37E-06 8.02E-08 1.61E+02 9.66E-01 1.53E+00 1.00E-01

7803-51-2 Phosphine 3.40E+01 3.81E-01 1.82E-05 1.46E+02 --- --- -2.71E-01 1.00E-02

7723-14-0 Phosphorus, total --- --- --- --- --- --- --- ---

7723-14-0 Phosphorus, white --- --- --- --- --- --- --- ---

85-44-9 Phthalic anhydride 1.48E+02 6.36E-02 7.90E-06 2.54E-07 7.94E+01 4.77E-01 2.07E+00 1.00E-01

1918-02-1 Picloram 2.41E+02 5.50E-02 7.27E-06 1.01E-07 8.71E-01 5.23E-03 2.94E+00 1.00E-01

109-06-8 Picoline, 2- (2-methylpyridine) 9.31E+01 7.77E-02 8.86E-06 6.21E-04 1.58E+01 9.50E-02 1.28E+00 0.00E+00
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67774-32-7 Polybrominated biphenyls (PBBs) 6.28E+02 --- 4.63E-06 1.62E-04 2.14E+03 1.28E+01 6.39E+00 1.00E-01

1336-36-3 Polychlorinated biphenyls (PCBs) 2.90E+02 1.04E-01 1.00E-05 1.75E-02 5.30E+05 3.18E+03 6.30E+00 1.40E-01

7440-09-7 Potassium --- --- --- --- --- --- --- ---

68955-53-3 Primene 1.71E+02 4.60E-02 1.08E-03 3.24E-03 9.16E+03 5.49E+01 4.03E+00 1.00E-01

1610-18-0 Prometon (pramitol) 2.25E+02 4.25E-02 5.54E-06 7.32E-07 6.07E+02 3.64E+00 2.88E+00 1.00E-01

23950-58-5 Pronamide 2.56E+02 8.00E-02 8.00E-06 3.74E-04 2.00E+02 1.20E+00 3.57E+00 1.00E-01

123-38-6 Propanal (propionaldehyde) 5.81E+01 1.04E-01 1.07E-05 4.40E-03 2.19E+00 1.31E-02 3.30E-01 0.00E+00

709-98-8 Propanil 2.18E+02 4.93E-02 6.59E-06 8.47E-08 9.03E+02 5.42E+00 2.97E+00 1.00E-01

79-09-4 Propanoic acid (propionic acid) 7.41E+01 9.01E-02 1.04E-05 1.54E-05 1.61E-03 9.66E-06 4.95E-01 0.00E+00

71-23-8 Propanol, 1- 6.01E+01 9.75E-02 1.05E-05 4.66E-04 3.72E+00 2.23E-02 6.21E-01 0.00E+00

2312-35-8 Propargite 3.50E+02 3.94E-02 4.20E-06 1.44E-06 5.58E+03 3.35E+01 3.73E+00 1.00E-01

107-19-7 Propargyl alcohol 5.61E+01 1.04E-01 1.24E-05 1.34E-05 5.38E+00 3.23E-02 -4.22E-01 0.00E+00

139-40-2 Propazine 2.30E+02 4.40E-02 5.69E-06 2.15E-06 1.11E+03 6.65E+00 3.25E+00 1.00E-01

122-42-9 Propham 1.79E+02 5.71E-02 6.28E-06 5.30E-06 5.10E+01 3.06E-01 2.66E+00 1.00E-01

107-12-0 Propionitrile (propane nitrile) 5.51E+01 1.02E-01 1.72E-05 1.02E-03 1.64E+00 9.85E-03 1.73E-01 0.00E+00

109-60-4 Propyl acetate, n- 1.02E+02 7.36E-02 8.09E-06 8.89E-03 1.19E+01 7.11E-02 1.26E+00 0.00E+00

103-65-1 Propylbenzene, n- 1.20E+02 6.22E-02 7.21E-06 4.24E-01 1.07E+03 6.43E+00 3.73E+00 0.00E+00

57-55-6 Propylene glycol 7.61E+01 1.06E-01 1.23E-05 2.06E-07 2.71E-01 1.63E-03 -9.21E-01 1.00E-01

107-98-2 Propylene glycol monomethyl ether 9.01E+01 9.45E-02 1.09E-05 1.40E-05 6.47E-01 3.88E-03 -4.37E-01 0.00E+00

75-56-9 Propylene oxide 5.81E+01 1.04E-01 1.16E-05 3.47E-03 1.27E+00 7.59E-03 3.00E-02 0.00E+00

6842-15-5 Propylene tetramer 1.60E+02 1.00E-01 1.00E-05 1.20E+02 2.51E+05 1.51E+03 --- 1.00E-01

129-00-0 Pyrene 2.02E+02 2.72E-02 7.24E-06 4.57E-04 3.80E+04 2.28E+02 4.93E+00 1.30E-01

110-86-1 Pyridine 7.91E+01 9.10E-02 7.60E-06 2.91E-01 4.40E+00 2.64E-02 8.05E-01 0.00E+00

91-22-5 Quinoline 1.29E+02 5.46E-02 8.31E-06 1.15E-04 5.70E+02 3.42E+00 2.14E+00 1.00E-01

299-84-3 Ronnel 3.22E+02 4.62E-02 5.54E-06 1.32E-03 8.45E+03 5.07E+01 4.86E+00 1.00E-01

94-59-7 Safrole 1.62E+02 5.60E-02 7.01E-06 3.09E-03 9.40E+02 5.64E+00 3.02E+00 1.00E-01

7782-49-2 Selenium 7.90E+01 --- --- 0.00E+00 --- 2.20E+00 2.39E-01 1.00E-02

630-10-4 Selenourea 1.19E+02 --- --- --- --- --- -2.63E+00 ---

7440-22-4 Silver 1.08E+02 0.00E+00 0.00E+00 0.00E+00 --- 1.00E-01 0.00E+00 1.00E-02

122-34-9 Simazine 2.02E+02 4.90E-02 6.37E-06 2.48E-07 2.97E+02 1.78E+00 2.64E+00 1.00E-01

7440-23-5 Sodium --- --- --- --- --- --- --- ---

148-18-5 Sodium diethyldithiocarbamate 1.71E+02 --- --- --- --- --- 2.69E-01 ---

9003-04-7 Sodium polyacrylate 7.21E+01 9.08E-02 1.06E-05 1.32E-05 1.13E+00 6.80E-03 4.42E-01 0.00E+00

7440-24-6 Strontium 8.76E+01 0.00E+00 0.00E+00 0.00E+00 --- 2.00E+00 0.00E+00 1.00E-02

57-24-9 Strychnine 3.34E+02 8.00E-02 8.00E-06 6.65E-12 7.90E+01 4.74E-01 1.85E+00 1.00E-01

100-42-5 Styrene 1.04E+02 7.10E-02 8.00E-06 1.14E-01 7.59E+02 4.55E+00 2.90E+00 0.00E+00

14808-79-8 Sulfate --- --- --- --- --- --- --- ---

18496-25-8 Sulfide --- --- --- --- --- --- --- ---

126-33-0 Sulfolane 1.20E+02 6.98E-01 9.30E-06 4.82E-07 1.63E-01 9.75E-04 -8.03E-01 1.00E-01

7704-34-9 Sulfur --- --- --- --- --- --- --- ---

1746-01-6 TCDD, 2,3,7,8- (dioxin) 3.22E+02 4.70E-02 8.00E-06 1.47E-03 1.41E+07 8.48E+04 7.02E+00 3.00E-02

107534-96-3 Tebuconazole 307.8 4.25E-02 4.17E-06 5.94E-09 1.02E+03 6.12E+00 3.70E+00 1.00E-01

34014-18-1 Tebuthiuron 228.31 5.62E-02 5.85E-06 4.99E-11 3.13E+01 1.88E-01 1.79E+00 1.00E-01

13071-79-9 Terbufos 2.88E+02 4.18E-02 5.08E-06 6.83E-02 1.37E+04 8.24E+01 4.20E+00 1.00E-01

994-05-8 Tert-amyl-methyl ether (TAME) 1.02E+02 6.99E-02 7.37E-06 1.30E-01 4.17E+01 2.50E-01 1.95E+00 0.00E+00

75-65-0 Tert-butyl alcohol (2-methyl-2-propanol) 7.41E+01 8.52E-02 9.11E-06 5.42E-04 4.21E+00 2.53E-02 6.90E-01 0.00E+00

634-66-2 Tetrachlorobenzene, 1,2,3,4- 2.16E+02 5.72E-02 7.31E-06 3.02E-02 4.07E+04 2.44E+02 4.69E+00 1.00E-01

634-90-2 Tetrachlorobenzene, 1,2,3,5- 2.16E+02 5.75E-02 7.31E-06 2.41E-02 6.35E+03 3.81E+01 4.70E+00 1.00E-01

95-94-3 Tetrachlorobenzene, 1,2,4,5- 2.16E+02 2.11E-02 8.80E-06 4.99E-02 1.60E+03 9.60E+00 4.57E+00 1.00E-01

630-20-6 Tetrachloroethane, 1,1,1,2- 1.68E+02 7.10E-02 7.90E-06 9.98E-02 9.55E+02 5.73E+00 2.93E+00 0.00E+00

79-34-5 Tetrachloroethane, 1,1,2,2- 1.68E+02 7.10E-02 7.90E-06 1.55E-02 7.76E+01 4.66E-01 2.19E+00 0.00E+00

127-18-4 Tetrachloroethylene (perchlorethylene) 1.66E+02 7.20E-02 8.20E-06 7.65E-01 1.55E+02 9.30E-01 2.97E+00 0.00E+00

4901-51-3 Tetrachlorophenol, 2,3,4,5- 2.32E+02 5.65E-02 7.32E-06 1.98E-06 4.57E+02 2.74E+00 4.41E+00 1.00E-01

58-90-2 Tetrachlorophenol, 2,3,4,6- 2.32E+02 2.17E-02 7.10E-06 2.54E-04 1.05E+02 6.30E-01 4.09E+00 1.00E-01

935-95-5 Tetrachlorophenol, 2,3,5,6- 2.32E+02 5.60E-02 7.29E-06 5.82E-03 2.54E+01 1.52E-01 4.51E+00 1.00E-01

116-29-0 Tetradifon 3.56E+02 4.14E-02 5.80E-06 7.32E-09 4.42E+03 2.65E+01 4.17E+00 1.00E-01

3689-24-5 Tetraethyl dithiopyrophosphate (sulfotep) 3.22E+02 1.50E-02 5.50E-06 1.75E-04 7.41E+02 4.45E+00 3.98E+00 1.00E-01

112-60-7 Tetraethylene glycol 1.94E+02 4.61E-02 5.81E-06 5.69E-12 2.79E-01 1.00E+00 -5.90E-01 1.00E-01

78-00-2 Tetraethyl lead 3.23E+02 1.32E-02 6.40E-06 3.31E+00 4.90E+03 2.94E+01 4.88E+00 1.00E-01

109-99-9 Tetrahydrofuran 7.21E+01 9.36E-02 9.88E-06 5.75E-03 3.74E+00 2.24E-02 6.25E-01 0.00E+00

142-68-7 Tetrahydropyran 8.61E+01 8.14E-02 8.95E-06 5.53E-03 8.30E+00 4.98E-02 1.06E+00 0.00E+00

7791-12-0 Thallium and compounds (as thallium chloride) 2.40E+02 --- --- 0.00E+00 --- 4.37E+01 --- 1.00E-02

39196-18-4 Thiofanox 2.18E+02 2.55E-02 6.62E-06 3.90E-07 5.90E+01 3.54E-01 2.16E+00 1.00E-01
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297-97-2 Thionazin 2.48E+02 4.67E-02 5.81E-06 1.62E-05 1.14E+02 6.84E-01 2.09E+00 1.00E-01

23564-05-8 Thiophanate-methyl 3.42E+02 4.55E-02 4.68E-06 3.82E-07 9.00E+00 5.40E-02 1.50E+00 1.00E-01

137-26-8 Thiram 2.40E+02 2.25E-02 6.24E-06 3.28E-06 6.70E+02 4.02E+00 1.70E+00 1.00E-01

7440-31-5 Tin 1.19E+02 0.00E+00 0.00E+00 0.00E+00 --- 1.26E+02 1.29E+00 1.00E-02

7440-32-6 Titanium 4.79E+01 --- --- 0.00E+00 --- --- --- 1.00E-02

108-88-3 Toluene 9.21E+01 8.70E-02 8.60E-06 2.76E-01 1.40E+02 8.40E-01 2.54E+00 0.00E+00

95-80-7 Toluenediamine, 2,4- 1.22E+02 8.00E-02 8.00E-06 7.48E-08 1.29E+03 7.73E+00 1.56E-01 1.00E-01

823-40-5 Toluenediamine, 2,6- 1.22E+02 6.87E-02 7.97E-06 5.15E-10 1.45E+00 8.67E-03 1.56E-01 1.00E-01

26471-62-5 Toluene diisocyanate, 2,4/2,6- 1.74E+02 6.09E-02 6.80E-06 6.86E-06 2.25E+03 1.35E+01 3.74E+00 1.00E-01

95-53-4 Toluidine, o- 1.07E+02 7.01E-02 8.43E-06 1.57E-04 2.05E+02 1.23E+00 1.61E+00 1.00E-01

106-49-0 Toluidine, p- 1.07E+02 8.00E-02 8.00E-06 3.82E-04 2.50E+01 1.50E-01 1.62E+00 1.00E-01

8001-35-2 Toxaphene 4.14E+02 1.16E-02 4.34E-06 1.40E-04 9.58E+04 5.75E+02 6.79E+00 1.00E-01

93-72-1 TP Silvex, 2,4,5- 2.70E+02 1.94E-02 5.80E-06 5.45E-07 2.60E+03 1.56E+01 3.68E+00 1.00E-01

55219-65-3 Triademenol 295.8 4.55E-02 4.53E-06 5.32E-11 2.37E+02 1.42E+00 2.90E+00 1.00E-01

2303-17-5 Triallate 3.05E+02 4.58E-02 4.84E-06 4.53E-04 1.44E+03 8.64E+00 4.57E+00 1.00E-01

3058-38-6 Triaminotrinitrobenzene (TATB) 2.58E+02 5.02E-02 6.84E-06 5.80E-12 4.88E+00 2.93E-02 7.00E-01 1.00E-01

56-35-9 Tributyltin oxide 5.96E+02 --- --- 2.08E-03 --- --- 5.80E+00 1.00E-01

87-61-6 Trichlorobenzene, 1,2,3- 1.81E+02 6.20E-02 7.71E-06 3.80E-02 8.91E+03 5.35E+01 4.02E+00 1.00E-01

120-82-1 Trichlorobenzene, 1,2,4- 1.81E+02 3.00E-02 8.23E-06 5.90E-02 1.66E+03 9.96E+00 3.93E+00 1.00E-01

108-70-3 Trichlorobenzene, 1,3,5- 1.81E+02 6.25E-02 7.66E-06 6.03E-02 2.49E+03 1.49E+01 4.19E+00 1.00E-01

71-55-6 Trichloroethane, 1,1,1- 1.33E+02 7.80E-02 8.80E-06 7.15E-01 1.10E+02 6.58E-01 2.68E+00 0.00E+00

79-00-5 Trichloroethane, 1,1,2- 1.33E+02 7.92E-02 8.80E-06 3.80E-02 5.01E+01 3.01E-01 2.01E+00 0.00E+00

79-01-6 Trichloroethylene 1.31E+02 7.90E-02 9.10E-06 4.28E-01 9.33E+01 5.60E-01 2.47E+00 0.00E+00

75-69-4 Trichlorofluoromethane 1.37E+02 8.70E-02 9.70E-06 4.03E+00 1.35E+02 8.09E-01 2.13E+00 0.00E+00

327-98-0 Trichloronate 3.34E+02 4.27E-02 5.18E-06 4.82E-04 4.21E+04 2.53E+02 5.74E+00 1.00E-01

15950-66-0 Trichlorophenol, 2,3,4- 1.97E+02 6.10E-02 7.73E-06 4.60E-06 5.61E+02 3.36E+00 3.88E+00 1.00E-01

933-78-8 Trichlorophenol, 2,3,5- 1.97E+02 6.10E-02 7.71E-06 3.95E-06 2.35E+02 1.41E+00 3.75E+00 1.00E-01

933-75-5 Trichlorophenol, 2,3,6- 1.97E+02 6.08E-02 7.70E-06 8.78E-03 2.45E+02 1.47E+00 4.66E+00 1.00E-01

95-95-4 Trichlorophenol, 2,4,5- 1.97E+02 2.91E-02 7.03E-06 1.78E-04 2.98E+02 1.79E+00 3.45E+00 1.00E-01

88-06-2 Trichlorophenol, 2,4,6- 1.97E+02 3.18E-02 6.25E-06 3.19E-04 1.31E+02 7.86E-01 3.45E+00 1.00E-01

609-19-8 Trichlorophenol, 3,4,5- 1.97E+02 6.00E-02 7.73E-06 1.15E-06 3.31E+03 1.99E+01 3.91E+00 1.00E-01

93-76-5 Trichlorophenoxyacetic acid, 2,4,5- 2.55E+02 8.00E-02 8.00E-06 3.62E-07 5.30E+01 3.18E-01 3.26E+00 1.00E-01

598-77-6 Trichloropropane, 1,1,2- 1.47E+02 3.96E-02 9.30E-06 1.21E+00 1.74E+02 1.04E+00 2.43E+00 0.00E+00

96-18-4 Trichloropropane, 1,2,3- 1.47E+02 7.10E-02 7.90E-06 1.58E-02 3.89E+02 2.33E+00 2.50E+00 0.00E+00

76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.87E+02 7.80E-02 8.20E-06 2.20E+01 1.29E+03 7.73E+00 3.09E+00 0.00E+00

102-71-6 Triethanolamine 1.49E+02 5.33E-02 7.54E-06 3.50E-13 1.19E-03 7.12E-06 -2.98E+00 1.00E-01

121-44-8 Triethylamine 1.01E+02 7.54E-02 7.51E-06 1.99E-02 1.33E+01 8.00E-02 1.51E+00 0.00E+00

112-27-6 Triethylene glycol 1.50E+02 5.65E-02 7.38E-06 8.96E-11 6.98E-02 4.19E-04 -1.18E+00 1.00E-01

126-68-1 Triethylphosphorothioate, O, O, O- 1.98E+02 5.26E-02 6.24E-06 2.08E-02 4.90E+02 2.94E+00 2.64E+00 1.00E-01

1582-09-8 Trifluralin 3.35E+02 1.49E-02 4.70E-06 2.01E-03 1.37E+04 8.22E+01 5.31E+00 1.00E-01

75-50-3 Trimethylamine 5.91E+01 9.58E-02 9.13E-06 4.14E-03 1.74E+01 1.04E-01 2.47E-01 0.00E+00

526-73-8 Trimethylbenzene, 1,2,3- 1.20E+02 6.77E-02 7.41E-06 1.33E-01 5.89E+02 3.53E+00 3.55E+00 0.00E+00

95-63-6 Trimethylbenzene, 1,2,4- 1.20E+02 6.22E-02 7.28E-06 1.84E-01 9.33E+02 5.60E+00 3.65E+00 0.00E+00

108-67-8 Trimethylbenzene, 1,3,5- 1.20E+02 6.21E-02 7.23E-06 2.72E-01 1.02E+03 6.14E+00 3.70E+00 0.00E+00

99-35-4 Trinitrobenzene, 1,3,5- 2.13E+02 8.00E-02 8.00E-06 2.87E-06 1.41E+01 8.48E-02 1.45E+00 1.00E-01

479-45-8 Trinitrophenylmethylnitramine (tetryl; nitramine) 2.87E+02 5.69E-02 6.40E-06 8.31E-11 2.34E+02 1.41E+00 2.04E+00 1.00E-01

118-96-7 Trinitrotoluene, 2,4,6- 2.27E+02 5.41E-02 6.57E-06 1.90E-05 3.02E+02 1.81E+00 1.99E+00 1.00E-01

7440-61-1 Uranium (soluble salts) 2.38E+02 0.00E+00 0.00E+00 0.00E+00 --- 2.96E+03 0.00E+00 1.00E-02

109-52-4 Valeric acid (pentanoic acid) 1.02E+02 6.92E-02 8.37E-06 1.16E-05 1.58E-02 9.51E-05 1.53E+00 1.00E-01

7440-62-2 Vanadium 5.09E+01 0.00E+00 0.00E+00 0.00E+00 --- 1.00E+03 0.00E+00 1.00E-02

1929-77-7 Vernam 2.03E+02 5.10E-02 5.39E-06 7.36E-04 2.75E+03 1.65E+01 3.51E+00 1.00E-01

108-05-4 Vinyl acetate 8.61E+01 8.50E-02 9.20E-06 2.29E-02 5.25E+00 3.15E-02 7.28E-01 0.00E+00

75-01-4 Vinyl chloride 6.25E+01 1.06E-01 1.23E-05 3.49E+00 1.10E+01 6.58E-02 1.62E+00 0.00E+00

695-12-5 Vinylcyclohexane 1.10E+02 6.49E-02 7.33E-06 3.57E+00 2.62E+03 1.57E+01 4.22E+00 0.00E+00

81-81-2 Warfarin 3.08E+02 1.63E-02 4.40E-06 1.15E-07 9.12E+02 5.47E+00 3.20E+00 1.00E-01

108-38-3 Xylene, m- 1.06E+02 7.00E-02 7.80E-06 3.05E-01 1.96E+02 1.18E+00 3.20E+00 0.00E+00

95-47-6 Xylene, o- 1.06E+02 8.70E-02 1.00E-05 7.36E-04 1.29E+02 7.73E-01 3.13E+00 0.00E+00

106-42-3 Xylene, p- 1.06E+02 7.69E-02 8.44E-06 3.18E-01 3.09E+02 1.85E+00 3.17E+00 0.00E+00

1330-20-7 Xylenes 1.06E+02 7.40E-02 8.50E-06 2.93E-01 2.40E+02 1.44E+00 3.09E+00 0.00E+00

7440-66-6 Zinc 6.54E+01 0.00E+00 0.00E+00 0.00E+00 --- 1.60E+01 -4.71E-01 1.00E-02
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Site-Specific Parameters

Human Health Risk Assessment

Malone Superfund SIte

Value Ref. Value Ref. Value Ref. Value Ref. Value Ref.
1 2 3 4 5 6 7 8 9 10 11 12 13

SOIL PARAMETERS

rb Dry soil bulk density g/cm
3 1.5 EPA, March 2001 1.5 EPA, March 2001 1.5 EPA, March 2001 1.5 EPA, March 2001 1.5 EPA, March 2001

rs Soil particle density g/cm
3 2.65 EPA, March 2001 2.65 EPA, March 2001 2.65 EPA, March 2001 2.65 EPA, March 2001 2.65 EPA, March 2001

n Total soil porosity (Lpore/Lsoil) cm
3
-pore-space/cm

3
-soil 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081

qa Air-filled soil porosity (Lair/Lsoil) cm
3
-air/cm

3
-soil 0.26 n-qw 0.26 n-qw 0.26 n-qw 0.26 n-qw 0.26 n-qw

qw Water-filled soil porosity (Lwater/Lsoil) cm
3
-H2O/cm

3
-soil 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081

ds Average source depth m 0.5 Site-specific 0.5 Site-specific 0.5 Site-specific 0.5 Site-specific 0.5 Site-specific

foc Fraction of organic carbon in soil g/g 0.006 EPA, March 2001 0.006 EPA, March 2001 0.006 EPA, March 2001 0.006 EPA, March 2001 0.006 EPA, March 2001

Di Chemical diffusivity in air cm
2
/s Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

Dw Chemical diffusivity in water cm
2
/s Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

H' Henry's law constant unitless Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --
AQUIFER PARAMETERS

Uair Windspeed above ground surface in ambient mixing zone cm/s 225 ASTM, E2081 225 ASTM, E2081 225 ASTM, E2081 225 ASTM, E2081 225 ASTM, E2081

delta-air Ambient air mixing zone height cm 200 ASTM, E2081 200 ASTM, E2081 200 ASTM, E2081 200 ASTM, E2081 200 ASTM, E2081

Lgw Depth to groundwater, Lgw = hcap + hv cm 300 ASTM, E2081 300 ASTM, E2081 300 ASTM, E2081 300 ASTM, E2081 300 ASTM, E2081

hcap Thickness of the capillary fringe cm 5 ASTM, E2081 5 ASTM, E2081 5 ASTM, E2081 5 ASTM, E2081 5 ASTM, E2081

hv Thickness of the vadose zone cm 295 ASTM, E2081 295 ASTM, E2081 295 ASTM, E2081 295 ASTM, E2081 295 ASTM, E2081

Wg Width of gw source in the direction of the closest off-site property line cm 22860 Site-specific 22860 Site-specific 22860 Site-specific 22860 Site-specific 22860 Site-specific

Asource Source zone area cm
2 1.95E+09 Site-specific 1950000000 Site-specific 1950000000 Site-specific 1950000000 Site-specific 1950000000 Site-specific

qacap Volumetric air content of capillary fringe soils cm
3
-air/cm

3
-soil 0.038 ASTM, E2081 0.038 ASTM, E2081 0.038 ASTM, E2081 0.038 ASTM, E2081 0.038 ASTM, E2081

qwcap Volumetric water content of capillary fringe soils cm
3
-H2O/cm

3
-soil 0.342 ASTM, E2081 0.342 ASTM, E2081 0.342 ASTM, E2081 0.342 ASTM, E2081 0.342 ASTM, E2081

qas Volumetric air content in vadose zone soils cm
3
-air/cm

3
-soil 0.26 ASTM, E2081 0.26 ASTM, E2081 0.26 ASTM, E2081 0.26 ASTM, E2081 0.26 ASTM, E2081

qws Volumetric water content in vadose zone soils cm
3
-H2O/cm

3
-soil 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081

n Total soil porosity (Lpore/Lsoil) cm
3
-pore-space/cm

3
-soil 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081

DFamb Dispersion factor for ambient air cm/s 0.528 ASTM, E2081 0.527538462 ASTM, E2081 0.527538462 ASTM, E2081 0.527538462 ASTM, E2081 0.527538462 ASTM, E2081

D
eff

ws Effective diffusivity above water table cm
2
/s Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

D
eff

cap Effective diffusivity in the capillary fringe cm
2
/s Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

D
eff

s Effective diffusivity in the vadose zone soils cm
2
/s Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

PARTICULAR EMISSION FACTOR

PEF Particulate emissions factor m
3
/kg 4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001

Q/Cwind Inverse mean conc. at center of a 0.5-acre-square source g/m
2
-s per kg/m

3 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001

Asite Areal extent of the site or contamination acres 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific
V Fraction of vegetative cover unitless 0.5 EPA, March 2001 0.5 EPA, March 2001 0.5 EPA, March 2001 0.5 EPA, March 2001 0.5 EPA, March 2001

Um Mean annual windspeed m/s 4.69 EPA, March 2001 4.69 EPA, March 2001 4.69 EPA, March 2001 4.69 EPA, March 2001 4.69 EPA, March 2001
Ut Equivalent threshold value of windspeed at 7m m/s 11.32 EPA, March 2001 11.32 EPA, March 2001 11.32 EPA, March 2001 11.32 EPA, March 2001 11.32 EPA, March 2001

F(x) Function dependent on Um/Ut unitless 0.194 EPA, March 2001 0.194 EPA, March 2001 0.194 EPA, March 2001 0.194 EPA, March 2001 0.194 EPA, March 2001
VOLATILIZATION FACTOR

VF1 Volatilization factor m
3
/kg Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

DA Apparent diffusivity cm
2
/s Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

T Exposure interval s 9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001

Q/Cvol Inverse mean conc. at center of a 0.5-acre-square source g/m
2
-s per kg/m

3 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001

Asite Areal extent of the site or contamination acres 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific

VF2 Mass-limited volatilization factor m
3
/kg 4.17E+04 Site-specific 4.17E+04 Site-specific 4.17E+04 Site-specific 4.17E+04 Site-specific 4.17E+04 Site-specific

End Row

Borrow pit areaUnused area 2 and SeparatorsUnused area 1
Code Definition Units

Cementery areaLaydown area
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Site-Specific Parameters

Human Health Risk Assessment

Malone Superfund SIte

1
SOIL PARAMETERS
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AQUIFER PARAMETERS
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V
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VOLATILIZATION FACTOR

VF1

DA

T

Q/Cvol

Asite

VF2

End Row

Code

Value Ref. Value Ref. Value Ref. Value Ref. Value Ref. Value Ref.
14 15 16 17 18 19 20 21 22 23 24 25

1.5 EPA, March 2001 1.5 EPA, March 2001 1.5 EPA, March 2001 1.5 EPA, March 2001 1.5 EPA, March 2001 1.5 EPA, March 2001

2.65 EPA, March 2001 2.65 EPA, March 2001 2.65 EPA, March 2001 2.65 EPA, March 2001 2.65 EPA, March 2001 2.65 EPA, March 2001

0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081

0.26 n-qw 0.26 n-qw 0.26 n-qw 0.26 n-qw 0.26 n-qw 0.26 n-qw

0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081

0.5 Site-specific 0.5 Site-specific 0.5 Site-specific 0.5 Site-specific 0.5 Site-specific 0.5 Site-specific

0.006 EPA, March 2001 0.006 EPA, March 2001 0.006 EPA, March 2001 0.006 EPA, March 2001 0.006 EPA, March 2001 0.006 EPA, March 2001

Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

225 ASTM, E2081 225 ASTM, E2081 225 ASTM, E2081 225 ASTM, E2081 225 ASTM, E2081 225 ASTM, E2081

200 ASTM, E2081 200 ASTM, E2081 200 ASTM, E2081 200 ASTM, E2081 200 ASTM, E2081 200 ASTM, E2081

300 ASTM, E2081 300 ASTM, E2081 300 ASTM, E2081 300 ASTM, E2081 300 ASTM, E2081 300 ASTM, E2081

5 ASTM, E2081 5 ASTM, E2081 5 ASTM, E2081 5 ASTM, E2081 5 ASTM, E2081 5 ASTM, E2081

295 ASTM, E2081 295 ASTM, E2081 295 ASTM, E2081 295 ASTM, E2081 295 ASTM, E2081 295 ASTM, E2081

22860 Site-specific 22860 Site-specific 22860 Site-specific 22860 Site-specific 22860 Site-specific 22860 Site-specific

1950000000 Site-specific 1950000000 Site-specific 1950000000 Site-specific 1950000000 Site-specific 1950000000 Site-specific 1950000000 Site-specific

0.038 ASTM, E2081 0.038 ASTM, E2081 0.038 ASTM, E2081 0.038 ASTM, E2081 0.038 ASTM, E2081 0.038 ASTM, E2081

0.342 ASTM, E2081 0.342 ASTM, E2081 0.342 ASTM, E2081 0.342 ASTM, E2081 0.342 ASTM, E2081 0.342 ASTM, E2081

0.26 ASTM, E2081 0.26 ASTM, E2081 0.26 ASTM, E2081 0.26 ASTM, E2081 0.26 ASTM, E2081 0.26 ASTM, E2081

0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081 0.12 ASTM, E2081

0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081 0.38 ASTM, E2081

0.527538462 ASTM, E2081 0.527538462 ASTM, E2081 0.527538462 ASTM, E2081 0.527538462 ASTM, E2081 0.527538462 ASTM, E2081 0.527538462 ASTM, E2081

Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001 4.77E+08 EPA, March 2001

32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001

108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific

0.5 EPA, March 2001 0.5 EPA, March 2001 0.5 EPA, March 2001 0.5 EPA, March 2001 0.5 EPA, March 2001 0.5 EPA, March 2001

4.69 EPA, March 2001 4.69 EPA, March 2001 4.69 EPA, March 2001 4.69 EPA, March 2001 4.69 EPA, March 2001 4.69 EPA, March 2001

11.32 EPA, March 2001 11.32 EPA, March 2001 11.32 EPA, March 2001 11.32 EPA, March 2001 11.32 EPA, March 2001 11.32 EPA, March 2001

0.194 EPA, March 2001 0.194 EPA, March 2001 0.194 EPA, March 2001 0.194 EPA, March 2001 0.194 EPA, March 2001 0.194 EPA, March 2001

Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific -- Chemical Specific --

9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001 9.50E+08 EPA, March 2001

32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001 32.92 EPA, March 2001

108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific 108.1 Site-specific

4.17E+04 Site-specific 4.17E+04 Site-specific 4.17E+04 Site-specific 4.17E+04 Site-specific 4.17E+04 Site-specific 4.17E+04 Site-specific

Maintenance area - pits Oil pit areaOffice and Laboratory AreaMaintenance area - 900Maintenance area - warehouseTanks area
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Appendix B-1

Laydown Soil Exposure Point Concentrations for Preliminary Remediation Goals

Average of NOAEL and LOAEL

Malone Service Company Superfund Site Feasibility Study

1 2 3 4 5

Habitat Type: Terrestrial

Doument Type: BERA

Location: Laydown Area

Risk from which Medium: Surface Soil

Surface Water Data:

COCs

Maximum

Surface

Water Conc.

(mg/L)

Maximum

Sediment

Conc.

(mg/kg)

Exposure

Point Conc.

Surf. Soil

(mg/kg) Comment

2,3,7,8-TCDD TEQ (bird) 0.00E+00 5.20E-05 Borrow Pit Background
2,3,7,8-TCDD TEQ (mammal) 0.00E+00 3.19E-05 Borrow Pit Background
2-Methylnaphthalene 9.10E-05 8.00E+00
Hexachlorobenzene 0.00E+00 8.00E+00
Hexachlorobutadiene 0.00E+00 2.50E+00
High MW PAHs 0.00E+00 5.00E+00
Phenanthrene 0.00E+00 1.05E+01
Total PCBs 0.00E+00 5.50E-02

Was taken from the Freshwater Pond and was only entered into

the BERA on a site-specific basis. That is, only if the analyte

was a COPC for that Eco. Exp. Area.

3/7/2008 B-1-1 Data
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Appendix B-1

Laydown Soil NOAEL-Based HQs and LOAEL-Based HQs for Preliminary Remediation Goals

Average of NOAEL and LOAEL

Malone Service Company Superfund Site Feasibility Study

BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC

NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

2,3,7,8-TCDD TEQ (bird) 1.6E+02 4.3E+02 2.2E+00 3.6E+02 -- -- -- -- 3.1E+01 8.6E+01 4.3E-01 7.1E+01 -- -- -- -- 2,3,7,8-TCDD TEQ (bird) 9.3E+01 2.6E+02 1.3E+00 2.1E+02

2,3,7,8-TCDD TEQ (mammal) -- -- -- -- 1.2E+01 1.1E+01 1.1E+02 5.6E+00 -- -- -- -- 1.2E+00 1.1E+00 1.1E+01 5.6E-01 2,3,7,8-TCDD TEQ (mammal) 6.6E+00 6.2E+00 5.9E+01 3.1E+00

2-Methylnaphthalene 6.3E-01 7.8E+00 4.8E-01 7.5E+00 7.5E-03 1.6E-03 5.3E-02 2.5E-03 1.3E-01 1.6E+00 9.6E-02 1.5E+00 3.7E-03 7.8E-04 2.7E-02 1.2E-03 2-Methylnaphthalene 3.8E-01 4.7E+00 2.9E-01 4.5E+00 5.6E-03 1.2E-03 4.0E-02 1.9E-03

Hexachlorobenzene 1.2E+00 1.5E+00 3.0E+00 4.9E+00 1.5E+00 2.7E-01 8.6E-01 4.6E-01 6.0E-01 7.4E-01 1.5E+00 2.5E+00 6.3E-01 1.2E-01 3.7E-01 2.0E-01 Hexachlorobenzene 9.0E-01 1.1E+00 2.3E+00 3.7E+00 1.0E+00 1.9E-01 6.1E-01 3.3E-01

Hexachlorobutadiene 1.3E-01 1.6E-01 4.7E-02 1.8E-01 6.5E-01 5.7E-01 1.9E+00 3.3E-01 NOAEL Only NOAEL Only NOAEL Only NOAEL Only 6.5E-02 5.7E-02 1.9E-01 3.3E-02 Hexachlorobutadiene 1.3E-01 1.6E-01 4.7E-02 1.8E-01 3.6E-01 3.1E-01 1.0E+00 1.8E-01

High MW PAHs 2.0E+00 8.0E+00 4.7E-01 7.5E+00 2.5E-01 1.3E-01 1.7E+00 1.0E-01 7.9E-02 3.2E-01 1.9E-02 3.0E-01 5.0E-02 2.6E-02 3.5E-01 2.0E-02 High MW PAHs 1.0E+00 4.1E+00 2.4E-01 3.9E+00 1.5E-01 7.7E-02 1.0E+00 6.1E-02

Phenanthrene 8.2E-01 7.5E+00 5.7E-01 7.4E+00 7.6E-03 1.8E-03 5.1E-02 2.6E-03 1.6E-01 1.5E+00 1.1E-01 1.5E+00 3.8E-03 9.2E-04 2.6E-02 1.3E-03 Phenanthrene 4.9E-01 4.5E+00 3.4E-01 4.5E+00 5.7E-03 1.4E-03 3.8E-02 1.9E-03

Total PCBs 1.5E-01 4.2E-01 7.2E-03 3.5E-01 2.0E-01 1.6E-01 1.7E+00 8.7E-02 2.9E-02 8.4E-02 1.4E-03 7.1E-02 4.4E-02 3.7E-02 3.7E-01 1.9E-02 Total PCBs 8.7E-02 2.5E-01 4.3E-03 2.1E-01 1.2E-01 1.0E-01 1.0E+00 5.3E-02

BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC

NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

AUF 1.9E-02 2.0E-02 3.2E-01 2.3E-01 1.0E+00 9.1E-03 1.0E+00 2.8E-02 1.9E-02 2.0E-02 3.2E-01 2.3E-01 1.0E+00 9.1E-03 1.0E+00 2.8E-02 AUF 1.9E-02 2.0E-02 3.2E-01 2.3E-01 1.0E+00 9.1E-03 1.0E+00 2.8E-02

2,3,7,8-TCDD TEQ (bird) 3.0E+00 8.7E+00 6.9E-01 8.2E+01 -- -- -- -- 6.0E-01 1.7E+00 1.4E-01 1.6E+01 -- -- -- -- 2,3,7,8-TCDD TEQ (bird) 1.8E+00 5.2E+00 4.2E-01 4.9E+01

2,3,7,8-TCDD TEQ (mammal) -- -- -- -- 1.2E+01 1.0E-01 1.1E+02 1.5E-01 -- -- -- -- 1.2E+00 1.0E-02 1.1E+01 1.5E-02 2,3,7,8-TCDD TEQ (mammal) 6.6E+00 5.6E-02 5.9E+01 8.5E-02

2-Methylnaphthalene 1.2E-02 1.6E-01 1.5E-01 1.7E+00 7.5E-03 1.4E-05 5.3E-02 6.9E-05 2.4E-03 3.1E-02 3.1E-02 3.5E-01 3.7E-03 7.0E-06 2.7E-02 3.4E-05 2-Methylnaphthalene 7.3E-03 9.4E-02 9.2E-02 1.0E+00 5.6E-03 1.1E-05 4.0E-02 5.1E-05

Hexachlorobenzene 2.3E-02 3.0E-02 9.7E-01 1.1E+00 1.5E+00 2.4E-03 8.6E-01 1.3E-02 1.2E-02 1.5E-02 4.9E-01 5.7E-01 6.3E-01 1.0E-03 3.7E-01 5.5E-03 Hexachlorobenzene 1.7E-02 2.2E-02 7.3E-01 8.4E-01 1.0E+00 1.7E-03 6.1E-01 9.2E-03

Hexachlorobutadiene 2.5E-03 3.1E-03 1.5E-02 4.2E-02 6.5E-01 5.2E-03 1.9E+00 9.0E-03 NOAEL Only NOAEL Only NOAEL Only NOAEL Only 6.5E-02 5.2E-04 1.9E-01 9.0E-04 Hexachlorobutadiene 2.5E-03 3.1E-03 1.5E-02 4.2E-02 3.6E-01 2.8E-03 1.0E+00 5.0E-03

High Molecular Weight PAHs 3.8E-02 1.6E-01 1.5E-01 1.7E+00 2.5E-01 1.2E-03 1.7E+00 2.8E-03 1.5E-03 6.4E-03 6.0E-03 6.9E-02 5.0E-02 2.3E-04 3.5E-01 5.7E-04 High Molecular Weight PAHs 2.0E-02 8.4E-02 7.9E-02 9.0E-01 1.5E-01 6.9E-04 1.0E+00 1.7E-03

Phenanthrene 1.6E-02 1.5E-01 1.8E-01 1.7E+00 7.6E-03 1.7E-05 5.1E-02 7.1E-05 3.2E-03 3.0E-02 3.7E-02 3.4E-01 3.8E-03 8.4E-06 2.6E-02 3.6E-05 Phenanthrene 9.6E-03 9.1E-02 1.1E-01 1.0E+00 5.7E-03 1.3E-05 3.8E-02 5.4E-05

Total PCBs 2.8E-03 8.5E-03 2.3E-03 8.2E-02 2.0E-01 1.5E-03 1.7E+00 2.4E-03 5.6E-04 1.7E-03 4.6E-04 1.6E-02 4.4E-02 3.3E-04 3.7E-01 5.4E-04 Total PCBs 1.7E-03 5.1E-03 1.4E-03 4.9E-02 1.2E-01 9.1E-04 1.0E+00 1.5E-03

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) Before the Application of AUFs

COPC

COPC

COPC

COPC

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) After the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs Before the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs After the Application of AUFs

Bold HQ > 1

NHQ NOAEL HQ

LHQ LOAEL HQ

Avg HQ - Average of NOAEL and LOAEL

-- Not Applicable B-1-2

BO Barn Owl

SE Snowy Egret

MD Mourning Dove

RWB Red-Winged Blackbird

DM Deer Mouse

CO Coyote

LS Least Shrew

RC Raccoon

014392



Appendix B-2

Laydown Soil Exposure Point Concentrations for Preliminary Remediation Goals

Average of NOAEL and LOAEL for Free-Ranging Receptors

Malone Service Company Superfund Site Feasibility Study

1 2 3 4 5

Habitat Type: Terrestrial

Doument Type: BERA

Location: Laydown Area

Risk from which Medium: Surface Soil

Surface Water Data:

COCs

Maximum

Surface Water

Conc. (mg/L)

Maximum

Sediment

Conc. (mg/kg)

Exposure

Point Conc.

Surf. Soil

(mg/kg) Comment

2,3,7,8-TCDD TEQ (bird) 0.00E+00 5.20E-05 Borrow Pit Background

2,3,7,8-TCDD TEQ (mammal) 0.00E+00 2.80E-04

2-Methylnaphthalene 9.10E-05 8.10E+00

Hexachlorobenzene 0.00E+00 9.50E+00

Hexachlorobutadiene 0.00E+00 6.00E+01

High MW PAHs 0.00E+00 5.60E+00

Phenanthrene 0.00E+00 1.05E+01

Total PCBs 0.00E+00 1.35E+00

Was taken from the Freshwater Pond and was only entered into the

BERA on a site-specific basis. That is, only if the analyte was a COPC

for that Eco. Exp. Area.

3/7/2008 B-2-1 Data
014393



Appendix B-2

Laydown Soil NOAEL-Based HQs and LOAEL-Based HQs for Preliminary Remediation Goals

Average of NOAEL and LOAEL for Free-Ranging Receptors

Malone Service Company Superfund Site Feasibility Study

BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC

NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

2,3,7,8-TCDD TEQ (bird) 1.6E+02 4.3E+02 2.2E+00 3.6E+02 -- -- -- -- 3.1E+01 8.6E+01 4.3E-01 7.1E+01 -- -- -- -- 2,3,7,8-TCDD TEQ (bird) 9.3E+01 2.6E+02 1.3E+00 2.1E+02

2,3,7,8-TCDD TEQ (mammal) -- -- -- -- 1.5E+02 1.2E+02 1.4E+03 6.8E+01 -- -- -- -- 1.5E+01 1.2E+01 1.4E+02 6.8E+00 2,3,7,8-TCDD TEQ (mammal) 8.5E+01 6.9E+01 7.7E+02 3.7E+01

2-Methylnaphthalene 6.3E-01 7.8E+00 4.9E-01 7.6E+00 7.6E-03 1.6E-03 5.4E-02 2.5E-03 1.3E-01 1.6E+00 9.7E-02 1.5E+00 3.8E-03 7.9E-04 2.7E-02 1.3E-03 2-Methylnaphthalene 3.8E-01 4.7E+00 2.9E-01 4.6E+00 5.7E-03 1.2E-03 4.0E-02 1.9E-03

Hexachlorobenzene 1.4E+00 1.7E+00 3.6E+00 5.8E+00 1.7E+00 3.2E-01 1.0E+00 5.5E-01 7.1E-01 8.8E-01 1.8E+00 2.9E+00 7.5E-01 1.4E-01 4.4E-01 2.4E-01 Hexachlorobenzene 1.1E+00 1.3E+00 2.7E+00 4.4E+00 1.2E+00 2.3E-01 7.3E-01 3.9E-01

Hexachlorobutadiene 3.0E+00 3.7E+00 1.1E+00 4.4E+00 1.6E+01 1.4E+01 4.6E+01 7.9E+00 NOAEL Only NOAEL Only NOAEL Only NOAEL Only 1.6E+00 1.4E+00 4.6E+00 7.9E-01 Hexachlorobutadiene 3.0E+00 3.7E+00 1.1E+00 4.4E+00 8.6E+00 7.5E+00 2.5E+01 4.3E+00

High MW PAHs 2.2E+00 8.9E+00 5.3E-01 8.4E+00 2.8E-01 1.4E-01 2.0E+00 1.1E-01 8.8E-02 3.6E-01 2.1E-02 3.4E-01 5.6E-02 2.9E-02 3.9E-01 2.3E-02 High MW PAHs 1.2E+00 4.6E+00 2.7E-01 4.4E+00 1.7E-01 8.6E-02 1.2E+00 6.9E-02

Phenanthrene 8.2E-01 7.5E+00 5.7E-01 7.4E+00 7.6E-03 1.8E-03 5.1E-02 2.6E-03 1.6E-01 1.5E+00 1.1E-01 1.5E+00 3.8E-03 9.2E-04 2.6E-02 1.3E-03 Phenanthrene 4.9E-01 4.5E+00 3.4E-01 4.5E+00 5.7E-03 1.4E-03 3.8E-02 1.9E-03

Total PCBs 3.6E+00 9.0E+00 1.8E-01 7.5E+00 4.2E+00 4.0E+00 3.5E+01 1.9E+00 7.1E-01 1.8E+00 3.5E-02 1.5E+00 9.4E-01 8.8E-01 7.8E+00 4.3E-01 Total PCBs 2.1E+00 5.4E+00 1.1E-01 4.5E+00 2.6E+00 2.4E+00 2.2E+01 1.2E+00

BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC

NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ NOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ LOAEL-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

AUF 1.9E-02 2.0E-02 3.2E-01 2.3E-01 1.0E+00 9.1E-03 1.0E+00 2.8E-02 1.9E-02 2.0E-02 3.2E-01 2.3E-01 1.0E+00 9.1E-03 1.0E+00 2.8E-02 AUF 1.9E-02 2.0E-02 3.2E-01 2.3E-01 1.0E+00 9.1E-03 1.0E+00 2.8E-02

2,3,7,8-TCDD TEQ (bird) 3.0E+00 8.7E+00 6.9E-01 8.2E+01 -- -- -- -- 6.0E-01 1.7E+00 1.4E-01 1.6E+01 -- -- -- -- 2,3,7,8-TCDD TEQ (bird) 1.8E+00 5.2E+00 4.2E-01 4.9E+01

2,3,7,8-TCDD TEQ (mammal) -- -- -- -- 1.5E+02 1.1E+00 1.4E+03 1.9E+00 -- -- -- -- 1.5E+01 1.1E-01 1.4E+02 1.9E-01 2,3,7,8-TCDD TEQ (mammal) 8.5E+01 6.2E-01 7.7E+02 1.0E+00

2-Methylnaphthalene 1.2E-02 1.6E-01 1.6E-01 1.7E+00 7.6E-03 1.4E-05 5.4E-02 6.9E-05 2.5E-03 3.2E-02 3.1E-02 3.5E-01 3.8E-03 7.1E-06 2.7E-02 3.5E-05 2-Methylnaphthalene 7.4E-03 9.5E-02 9.3E-02 1.0E+00 5.7E-03 1.1E-05 4.0E-02 5.2E-05

Hexachlorobenzene 2.7E-02 3.5E-02 1.1E+00 1.3E+00 1.7E+00 2.9E-03 1.0E+00 1.5E-02 1.4E-02 1.8E-02 5.8E-01 6.7E-01 7.5E-01 1.2E-03 4.4E-01 6.5E-03 Hexachlorobenzene 2.1E-02 2.6E-02 8.6E-01 1.0E+00 1.2E+00 2.1E-03 7.3E-01 1.1E-02

Hexachlorobutadiene 5.9E-02 7.5E-02 3.6E-01 1.0E+00 1.6E+01 1.2E-01 4.6E+01 2.2E-01 NOAEL Only NOAEL Only NOAEL Only NOAEL Only 1.6E+00 1.2E-02 4.6E+00 2.2E-02 Hexachlorobutadiene 5.9E-02 7.5E-02 3.6E-01 1.0E+00 8.6E+00 6.8E-02 2.5E+01 1.2E-01

High Molecular Weight PAHs 4.3E-02 1.8E-01 1.7E-01 1.9E+00 2.8E-01 1.3E-03 2.0E+00 3.2E-03 1.7E-03 7.2E-03 6.8E-03 7.8E-02 5.6E-02 2.6E-04 3.9E-01 6.3E-04 High Molecular Weight PAHs 2.2E-02 9.4E-02 8.8E-02 1.0E+00 1.7E-01 7.8E-04 1.2E+00 1.9E-03

Phenanthrene 1.6E-02 1.5E-01 1.8E-01 1.7E+00 7.6E-03 1.7E-05 5.1E-02 7.1E-05 3.2E-03 3.0E-02 3.7E-02 3.4E-01 3.8E-03 8.4E-06 2.6E-02 3.6E-05 Phenanthrene 9.6E-03 9.1E-02 1.1E-01 1.0E+00 5.7E-03 1.3E-05 3.8E-02 5.4E-05

Total PCBs 6.9E-02 1.8E-01 5.7E-02 1.7E+00 4.2E+00 3.6E-02 3.5E+01 5.4E-02 1.4E-02 3.6E-02 1.1E-02 3.4E-01 9.4E-01 8.0E-03 7.8E+00 1.2E-02 Total PCBs 4.1E-02 1.1E-01 3.4E-02 1.0E+00 2.6E+00 2.2E-02 2.2E+01 3.3E-02

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) Before the Application of AUFs

COPC

COPC

COPC

COPC

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) After the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs Before the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs After the Application of AUFs

Bold HQ > 1

NHQ NOAEL HQ

LHQ LOAEL HQ

Avg HQ- Average of NOAEL and LOAEL

-- Not Applicable B-2-2

BO Barn Owl

SE Snowy Egret

MD Mourning Dove

RWB Red-Winged Blackbird

DM Deer Mouse

CO Coyote

LS Least Shrew

RC Raccoon

014394



Appendix B-3

Cemetery Soil Exposure Point Concentrations for Preliminary Remediation Goals

Average of NOAEL and LOAEL

Malone Service Company Superfund Site Feasibility Study

1 2 3 4 5
Habitat Type: Terrestrial

Doument Type: BERA

Location: Cemetery Area
Risk from which Medium: Surface Soil

Surface Water Data:

COCs

Maximum

Surface

Water Conc.

(mg/L)

Maximum

Sediment

Conc.

(mg/kg)

Exposure

Point Conc.

Surf. Soil

(mg/kg) Comment

High MW PAHs 0.00E+00 5.00E+00

Was taken from the Freshwater Pond and was only entered

into the BERA on a site-specific basis. That is, only if the

analyte was a COPC for that Eco. Exp. Area.

3/7/2008 B-3-1 Data
014395



Appendix B-3

Cemetery Soil NOAEL-Based HQs and LOAEL-Based HQs for Preliminary Remediation Goals

Average of NOAEL and LOAEL

Malone Service Company Superfund Site Feasibility Study

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

High MW PAHs 2.0E+00 8.0E+00 4.7E-01 7.5E+00 2.5E-01 1.3E-01 1.7E+00 1.0E-01 7.9E-02 3.2E-01 1.9E-02 3.0E-01 5.0E-02 2.6E-02 3.5E-01 2.0E-02 High MW PAHs 1.0E+00 4.1E+00 2.4E-01 3.9E+00 1.5E-01 7.7E-02 1.0E+00 6.1E-02

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

AUFs 5.6E-03 5.8E-03 9.3E-02 6.6E-02 8.2E-01 2.6E-03 1.0E+00 7.9E-03 5.6E-03 5.8E-03 9.3E-02 6.6E-02 8.2E-01 2.6E-03 1.0E+00 7.9E-03 AUFs 5.6E-03 5.8E-03 9.3E-02 6.6E-02 8.2E-01 2.6E-03 1.0E+00 7.9E-03

High Molecular Weight PAHs 1.1E-02 4.6E-02 4.4E-02 5.0E-01 2.0E-01 3.3E-04 1.7E+00 8.1E-04 4.4E-04 1.9E-03 1.7E-03 2.0E-02 4.1E-02 6.7E-05 3.5E-01 1.6E-04 High Molecular Weight PAHs 5.7E-03 2.4E-02 2.3E-02 2.6E-01 1.2E-01 2.0E-04 1.0E+00 4.9E-04

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) Before the Application of AUFs

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) After the Application of AUFs Average of NOAEL-Based HQs and LOAEL-Based HQs After the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs Before the Application of AUFs

Bold HQ > 1

NHQ NOAEL HQ

LHQ LOAEL HQ

Avg HQ - Average of NOAEL and LOAEL

-- Not Applicable B-3-2

BO Barn Owl

SE Snowy Egret

MD Mourning Dove

RWB Red-Winged Blackbird

DM Deer Mouse

CO Coyote

LS Least Shrew

RC Raccoon

014396



Appendix B-4

Cemetery Soil Exposure Point Concentrations for Preliminary Remediation Goals

Average of NOAEL and LOAEL for Free-Ranging Receptors

Malone Service Company Superfund Site Feasibility Study

1 2 3 4 5
Habitat Type: Terrestrial

Doument Type: BERA

Location: Cemetery Area
Risk from which Medium: Surface Soil

Surface Water Data:

COCs

Maximum

Surface

Water Conc.

(mg/L)

Maximum

Sediment

Conc.

(mg/kg)

Exposure

Point Conc.

Surf. Soil

(mg/kg) Comment

High MW PAHs 0.00E+00 1.92E+01

Was taken from the Freshwater Pond and was only entered

into the BERA on a site-specific basis. That is, only if the

analyte was a COPC for that Eco. Exp. Area.

3/7/2008 B-4-1 Data
014397



Appendix B-4

Cemetery Soil NOAEL-Based HQs and LOAEL-Based HQs for Preliminary Remediation Goals

Average of NOAEL and LOAEL for Free-Ranging Receptors

Malone Service Company Superfund Site Feasibility Study

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

High MW PAHs 7.6E+00 3.1E+01 1.8E+00 2.9E+01 9.5E-01 4.9E-01 6.7E+00 3.9E-01 3.0E-01 1.2E+00 7.2E-02 1.2E+00 1.9E-01 9.8E-02 1.3E+00 7.9E-02 High MW PAHs 3.9E+00 1.6E+01 9.4E-01 1.5E+01 5.7E-01 2.9E-01 4.0E+00 2.4E-01

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

AUFs 5.6E-03 5.8E-03 9.3E-02 6.6E-02 8.2E-01 2.6E-03 1.0E+00 7.9E-03 5.6E-03 5.8E-03 9.3E-02 6.6E-02 8.2E-01 2.6E-03 1.0E+00 7.9E-03 AUFs 5.6E-03 5.8E-03 9.3E-02 6.6E-02 8.2E-01 2.6E-03 1.0E+00 7.9E-03

High Molecular Weight PAHs 4.2E-02 1.8E-01 1.7E-01 1.9E+00 7.8E-01 1.3E-03 6.7E+00 3.1E-03 1.7E-03 7.1E-03 6.7E-03 7.7E-02 1.6E-01 2.6E-04 1.3E+00 6.2E-04 High Molecular Weight PAHs 2.2E-02 9.3E-02 8.7E-02 1.0E+00 4.7E-01 7.7E-04 4.0E+00 1.9E-03

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) Before the Application of AUFs

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) After the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs Before the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs After the Application of AUFs

Bold HQ > 1

NHQ NOAEL HQ

LHQ LOAEL HQ

Avg HQ - Average of NOAEL and LOAEL

-- Not Applicable B-4-2

BO Barn Owl

SE Snowy Egret

MD Mourning Dove

RWB Red-Winged Blackbird

DM Deer Mouse

CO Coyote

LS Least Shrew

RC Raccoon

014398



Appendix B-5

Tank 800 Soil Exposure Point Concentrations for Preliminary Remediation Goals

Average of NOAEL and LOAEL

Malone Service Company Superfund Site Feasibility Study

1 2 3 4 5
Habitat Type: Terrestrial

Doument Type: BERA

Location: Tank 800 Area
Risk from which Medium: Surface Soil

Surface Water Data:

COCs

Maximum

Surface

Water Conc.

(mg/L)

Maximum

Sediment

Conc.

(mg/kg)

Exposure

Point Conc.

Surf. Soil

(mg/kg) Comment

bis(2-Ethylhexyl)phthalate 0.00E+00 3.30E+01
Cadmium 4.00E-05 1.30E+00
Chromium III 0.00E+00 3.00E+01 State Background
Copper 3.80E-04 1.15E+02
High MW PAHs 0.00E+00 5.00E+00
Nickel 1.62E-03 1.05E+01
Zinc 1.26E-03 3.00E+01 State Background

Was taken from the Freshwater Pond and was only entered

into the BERA on a site-specific basis. That is, only if the

analyte was a COPC for that Eco. Exp. Area.

3/7/2008 B-5-1 Data
014399



Appendix B-5

Tank 800 Soil NOAEL-Based HQs and LOAEL-Based HQs for Preliminary Remediation Goals

Average of NOAEL and LOAEL

Malone Service Company Superfund Site Feasibility Study

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

bis(2-Ethylhexyl)phthalate 7.5E+00 1.6E+01 6.3E+00 2.2E+01 8.8E-02 3.6E-02 2.5E-01 3.3E-02 3.0E-01 6.6E-01 2.5E-01 8.6E-01 4.3E-02 1.7E-02 1.2E-01 1.6E-02 bis(2-Ethylhexyl)phthalate 3.9E+00 8.5E+00 3.3E+00 1.1E+01 6.6E-02 2.7E-02 1.9E-01 2.5E-02

Cadmium 4.9E-01 6.7E-01 4.8E-01 1.1E+00 1.0E+00 4.3E-01 1.9E+00 3.7E-01 3.6E-02 4.9E-02 3.4E-02 7.8E-02 1.0E-01 4.3E-02 1.9E-01 3.7E-02 Cadmium 2.7E-01 3.6E-01 2.6E-01 5.8E-01 5.7E-01 2.4E-01 1.0E+00 2.0E-01

Chromium III 9.0E-01 6.5E+00 9.7E-02 6.1E+00 9.3E-01 3.4E-01 7.9E+00 3.9E-01 1.8E-01 1.3E+00 1.9E-02 1.2E+00 1.9E-01 6.9E-02 1.6E+00 7.8E-02 Chromium III 5.4E-01 3.9E+00 5.8E-02 3.6E+00 5.6E-01 2.1E-01 4.7E+00 2.3E-01

Copper 5.8E-02 1.6E-01 1.8E-01 3.8E-01 1.0E+00 1.4E-01 1.1E+00 3.3E-01 4.4E-02 1.2E-01 1.4E-01 2.9E-01 7.8E-01 1.1E-01 8.8E-01 2.6E-01 Copper 5.1E-02 1.4E-01 1.6E-01 3.3E-01 8.9E-01 1.3E-01 1.0E+00 3.0E-01

High MW PAHs 2.0E+00 8.0E+00 4.7E-01 7.5E+00 2.5E-01 1.3E-01 1.7E+00 1.0E-01 7.9E-02 3.2E-01 1.9E-02 3.0E-01 5.0E-02 2.6E-02 3.5E-01 2.0E-02 High MW PAHs 1.0E+00 4.1E+00 2.4E-01 3.9E+00 1.5E-01 7.7E-02 1.0E+00 6.1E-02

Nickel 7.2E-03 4.3E-02 3.3E-02 8.0E-02 8.8E-01 9.2E-02 1.7E+00 2.7E-01 5.2E-03 3.1E-02 2.4E-02 5.8E-02 1.8E-01 1.8E-02 3.4E-01 5.3E-02 Nickel 6.2E-03 3.7E-02 2.9E-02 6.9E-02 5.3E-01 5.5E-02 1.0E+00 1.6E-01

Zinc 1.0E+00 3.9E+01 1.8E+00 3.7E+01 3.7E+00 4.5E-01 2.8E+01 1.1E+00 1.1E-01 4.3E+00 2.0E-01 4.1E+00 7.3E-01 9.0E-02 5.5E+00 2.2E-01 Zinc 5.7E-01 2.2E+01 1.0E+00 2.1E+01 2.2E+00 2.7E-01 1.7E+01 6.7E-01

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

AUFs 7.8E-03 8.1E-03 1.3E-01 9.2E-02 1.0E+00 3.6E-03 1.0E+00 1.1E-02 7.8E-03 8.1E-03 1.3E-01 9.2E-02 1.0E+00 3.6E-03 1.0E+00 1.1E-02 AUFs 7.8E-03 8.1E-03 1.3E-01 9.2E-02 1.0E+00 3.6E-03 1.0E+00 1.1E-02

bis(2-Ethylhexyl)phthalate 5.8E-02 1.3E-01 8.0E-01 2.0E+00 8.8E-02 1.3E-04 2.5E-01 3.7E-04 2.3E-03 5.3E-03 3.2E-02 7.9E-02 4.3E-02 6.3E-05 1.2E-01 1.8E-04 bis(2-Ethylhexyl)phthalate 3.0E-02 6.9E-02 4.2E-01 1.0E+00 6.6E-02 9.7E-05 1.9E-01 2.7E-04

Cadmium 3.8E-03 5.4E-03 6.1E-02 9.9E-02 1.0E+00 1.6E-03 1.9E+00 4.0E-03 2.8E-04 3.9E-04 4.4E-03 7.2E-03 1.0E-01 1.6E-04 1.9E-01 4.0E-04 Cadmium 2.1E-03 2.9E-03 3.3E-02 5.3E-02 5.7E-01 8.6E-04 1.0E+00 2.2E-03

Chromium III 7.0E-03 5.3E-02 1.2E-02 5.6E-01 9.3E-01 1.2E-03 7.9E+00 4.3E-03 1.4E-03 1.1E-02 2.5E-03 1.1E-01 1.9E-01 2.5E-04 1.6E+00 8.5E-04 Chromium III 4.2E-03 3.2E-02 7.5E-03 3.3E-01 5.6E-01 7.5E-04 4.7E+00 2.6E-03

Copper 4.5E-04 1.3E-03 2.3E-02 3.5E-02 1.0E+00 5.2E-04 1.1E+00 3.7E-03 3.4E-04 1.0E-03 1.7E-02 2.6E-02 7.8E-01 4.0E-04 8.8E-01 2.8E-03 Copper 3.9E-04 1.2E-03 2.0E-02 3.1E-02 8.9E-01 4.6E-04 1.0E+00 3.3E-03

High Molecular Weight PAHs 1.5E-02 6.5E-02 6.0E-02 6.9E-01 2.5E-01 4.6E-04 1.7E+00 1.1E-03 6.1E-04 2.6E-03 2.4E-03 2.8E-02 5.0E-02 9.2E-05 3.5E-01 2.3E-04 High Molecular Weight PAHs 8.0E-03 3.4E-02 3.1E-02 3.6E-01 1.5E-01 2.8E-04 1.0E+00 6.8E-04

Nickel 5.6E-05 3.5E-04 4.3E-03 7.3E-03 8.8E-01 3.3E-04 1.7E+00 2.9E-03 4.0E-05 2.5E-04 3.1E-03 5.3E-03 1.8E-01 6.6E-05 3.4E-01 5.8E-04 Nickel 4.8E-05 3.0E-04 3.7E-03 6.3E-03 5.3E-01 2.0E-04 1.0E+00 1.7E-03

Zinc 8.0E-03 3.2E-01 2.3E-01 3.4E+00 3.7E+00 1.6E-03 2.8E+01 1.2E-02 8.8E-04 3.5E-02 2.6E-02 3.8E-01 7.3E-01 3.3E-04 5.5E+00 2.5E-03 Zinc 4.4E-03 1.8E-01 1.3E-01 1.9E+00 2.2E+00 9.8E-04 1.7E+01 7.4E-03

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) Before the Application of AUFs

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) After the Application of AUFs Average of NOAEL-Based HQs and LOAEL-Based HQs After the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs Before the Application of AUFs

Bold HQ > 1

NHQ NOAEL HQ

LHQ LOAEL HQ

Avg HQ - Average of NOAEL and LOAEL

-- Not Applicable B-5-2

BO Barn Owl

SE Snowy Egret

MD Mourning Dove

RWB Red-Winged Blackbird

DM Deer Mouse

CO Coyote

LS Least Shrew

RC Raccoon

014400



Appendix B-6

Tank 800 Soil Exposure Point Concentrations for Preliminary Remediation Goals

Average of NOAEL and LOAEL for Free-Ranging Receptors

Malone Service Company Superfund Site Feasibility Study

1 2 3 4 5
Habitat Type: Terrestrial

Doument Type: BERA

Location: Tank 800 Area
Risk from which Medium: Surface Soil

Surface Water Data:

COCs

Maximum

Surface

Water Conc.

(mg/L)

Maximum

Sediment

Conc.

(mg/kg)

Exposure

Point Conc.

Surf. Soil

(mg/kg) Comment

bis(2-Ethylhexyl)phthalate 0.00E+00 3.30E+01
Cadmium 4.00E-05 9.50E+00
Chromium III 0.00E+00 9.00E+01
Copper 3.80E-04 4.10E+03
High MW PAHs 0.00E+00 1.40E+01
Nickel 1.62E-03 2.70E+03
Zinc 1.26E-03 3.00E+01 State background

Was taken from the Freshwater Pond and was only entered

into the BERA on a site-specific basis. That is, only if the

analyte was a COPC for that Eco. Exp. Area.

3/18/2008 B-6-1 Data
014401



Appendix B-6

Tank 800 Soil NOAEL-Based HQs and LOAEL-Based HQs for Preliminary Remediation Goals

Average of NOAEL and LOAEL for Free-Ranging Receptors

Malone Service Company Superfund Site Feasibility Study

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

bis(2-Ethylhexyl)phthalate 7.5E+00 1.6E+01 6.3E+00 2.2E+01 8.8E-02 3.6E-02 2.5E-01 3.3E-02 3.0E-01 6.6E-01 2.5E-01 8.6E-01 4.3E-02 1.7E-02 1.2E-01 1.6E-02 bis(2-Ethylhexyl)phthalate 3.9E+00 8.5E+00 3.3E+00 1.1E+01 6.6E-02 2.7E-02 1.9E-01 2.5E-02

Cadmium 1.3E+00 2.1E+01 1.3E+00 2.0E+01 1.0E+01 1.8E+00 7.4E+01 3.3E+00 9.4E-02 1.5E+00 9.2E-02 1.5E+00 1.0E+00 1.8E-01 7.4E+00 3.3E-01 Cadmium 6.9E-01 1.1E+01 6.8E-01 1.1E+01 5.6E+00 1.0E+00 4.0E+01 1.8E+00

Chromium III 2.1E+00 1.9E+01 2.9E-01 1.8E+01 2.8E+00 8.5E-01 2.4E+01 1.1E+00 4.2E-01 3.9E+00 5.8E-02 3.6E+00 5.6E-01 1.7E-01 4.7E+00 2.3E-01 Chromium III 1.3E+00 1.2E+01 1.8E-01 1.1E+01 1.7E+00 5.1E-01 1.4E+01 6.8E-01

Copper 4.1E-01 1.2E+01 9.1E-01 1.2E+01 1.6E+01 1.7E+00 1.0E+02 6.0E+00 3.1E-01 8.7E+00 6.9E-01 9.3E+00 1.2E+01 1.3E+00 7.8E+01 4.6E+00 Copper 3.6E-01 1.0E+01 8.0E-01 1.1E+01 1.4E+01 1.5E+00 9.0E+01 5.3E+00

High MW PAHs 5.5E+00 2.2E+01 1.3E+00 2.1E+01 7.0E-01 3.6E-01 4.9E+00 2.9E-01 2.2E-01 8.9E-01 5.3E-02 8.4E-01 1.4E-01 7.1E-02 9.8E-01 5.7E-02 High MW PAHs 2.9E+00 1.2E+01 6.9E-01 1.1E+01 4.2E-01 2.1E-01 2.9E+00 1.7E-01

Nickel 2.1E-01 1.1E+01 2.2E+00 1.3E+01 9.2E+01 6.3E+00 4.3E+02 2.9E+01 1.5E-01 7.7E+00 1.6E+00 9.1E+00 1.8E+01 1.3E+00 8.6E+01 5.8E+00 Nickel 1.8E-01 9.2E+00 1.9E+00 1.1E+01 5.5E+01 3.8E+00 2.6E+02 1.7E+01

Zinc 1.0E+00 3.9E+01 1.8E+00 3.7E+01 3.7E+00 4.5E-01 2.8E+01 1.1E+00 1.1E-01 4.3E+00 2.0E-01 4.1E+00 7.3E-01 9.0E-02 5.5E+00 2.2E-01 Zinc 5.7E-01 2.2E+01 1.0E+00 2.1E+01 2.2E+00 2.7E-01 1.7E+01 6.7E-01

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

AUFs 7.8E-03 8.1E-03 1.3E-01 9.2E-02 1.0E+00 3.6E-03 1.0E+00 1.1E-02 7.8E-03 8.1E-03 1.3E-01 9.2E-02 1.0E+00 3.6E-03 1.0E+00 1.1E-02 AUFs 7.8E-03 8.1E-03 1.3E-01 9.2E-02 1.0E+00 3.6E-03 1.0E+00 1.1E-02

bis(2-Ethylhexyl)phthalate 5.8E-02 1.3E-01 8.0E-01 2.0E+00 8.8E-02 1.3E-04 2.5E-01 3.7E-04 2.3E-03 5.3E-03 3.2E-02 7.9E-02 4.3E-02 6.3E-05 1.2E-01 1.8E-04 bis(2-Ethylhexyl)phthalate 3.0E-02 6.9E-02 4.2E-01 1.0E+00 6.6E-02 9.7E-05 1.9E-01 2.7E-04

Cadmium 1.0E-02 1.7E-01 1.6E-01 1.9E+00 1.0E+01 6.6E-03 7.4E+01 3.6E-02 7.3E-04 1.2E-02 1.2E-02 1.3E-01 1.0E+00 6.6E-04 7.4E+00 3.6E-03 Cadmium 5.4E-03 9.1E-02 8.7E-02 1.0E+00 5.6E+00 3.6E-03 4.0E+01 2.0E-02

Chromium III 1.6E-02 1.6E-01 3.7E-02 1.7E+00 2.8E+00 3.1E-03 2.4E+01 1.2E-02 3.3E-03 3.1E-02 7.5E-03 3.3E-01 5.6E-01 6.1E-04 4.7E+00 2.5E-03 Chromium III 9.8E-03 9.4E-02 2.2E-02 1.0E+00 1.7E+00 1.8E-03 1.4E+01 7.5E-03

Copper 3.2E-03 9.3E-02 1.2E-01 1.1E+00 1.6E+01 6.1E-03 1.0E+02 6.6E-02 2.4E-03 7.1E-02 8.8E-02 8.5E-01 1.2E+01 4.7E-03 7.8E+01 5.1E-02 Copper 2.8E-03 8.2E-02 1.0E-01 9.9E-01 1.4E+01 5.4E-03 9.0E+01 5.8E-02

High Molecular Weight PAHs 4.3E-02 1.8E-01 1.7E-01 1.9E+00 7.0E-01 1.3E-03 4.9E+00 3.2E-03 1.7E-03 7.2E-03 6.8E-03 7.8E-02 1.4E-01 2.6E-04 9.8E-01 6.3E-04 High Molecular Weight PAHs 2.2E-02 9.4E-02 8.8E-02 1.0E+00 4.2E-01 7.8E-04 2.9E+00 1.9E-03

Nickel 1.6E-03 8.7E-02 2.8E-01 1.2E+00 9.2E+01 2.3E-02 4.3E+02 3.2E-01 1.2E-03 6.3E-02 2.0E-01 8.4E-01 1.8E+01 4.6E-03 8.6E+01 6.4E-02 Nickel 1.4E-03 7.5E-02 2.4E-01 1.0E+00 5.5E+01 1.4E-02 2.6E+02 1.9E-01

Zinc 8.0E-03 3.2E-01 2.3E-01 3.4E+00 3.7E+00 1.6E-03 2.8E+01 1.2E-02 8.8E-04 3.5E-02 2.6E-02 3.8E-01 7.3E-01 3.3E-04 5.5E+00 2.5E-03 Zinc 4.4E-03 1.8E-01 1.3E-01 1.9E+00 2.2E+00 9.8E-04 1.7E+01 7.4E-03

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) Before the Application of AUFs

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) After the Application of AUFs Average of NOAEL-Based HQs and LOAEL-Based HQs After the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQsBefore the Application of AUFs

Bold HQ > 1

NHQ NOAEL HQ

LHQ LOAEL HQ

Avg HQ - Average of NOAEL and LOAEL

-- Not Applicable B-6-2

BO Barn Owl

SE Snowy Egret

MD Mourning Dove

RWB Red-Winged Blackbird

DM Deer Mouse

CO Coyote

LS Least Shrew

RC Raccoon

014402



Appendix B-7

Oil Pit Soil Exposure Point Concentrations for Preliminary Remediation Goals

Average of NOAEL and LOAEL

Malone Service Company Superfund Site Feasibility Study

1 2 3 4 5
Habitat Type: Terrestrial

Doument Type: BERA

Location: Oil Pit Area
Risk from which Medium: Surface Soil

Surface Water Data:

COCs

Maximum

Surface

Water Conc.

(mg/L)

Maximum

Sediment

Conc.

(mg/kg)

Exposure

Point Conc.

Surf. Soil

(mg/kg) Comment

Hexachlorobutadiene 0.00E+00 2.50E+00
High MW PAHs 0.00E+00 5.00E+00

Was taken from the Freshwater Pond and was only entered

into the BERA on a site-specific basis. That is, only if the

analyte was a COPC for that Eco. Exp. Area.

3/7/2008 B-7-1 Data
014403



Appendix B-7

Oil Pit Soil NOAEL-Based HQs and LOAEL-Based HQs for Preliminary Remediation Goals

Average of NOAEL and LOAEL

Malone Service Company Superfund Site Feasibility Study

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

Hexachlorobutadiene 1.3E-01 1.6E-01 4.7E-02 1.8E-01 6.5E-01 5.7E-01 1.9E+00 3.3E-01 NOAEL Only NOAEL Only NOAEL Only NOAEL Only 6.5E-02 5.7E-02 1.9E-01 3.3E-02 Hexachlorobutadiene 1.3E-01 1.6E-01 4.7E-02 1.8E-01 3.6E-01 3.1E-01 1.0E+00 1.8E-01

High MW PAHs 2.0E+00 8.0E+00 4.7E-01 7.5E+00 2.5E-01 1.3E-01 1.7E+00 1.0E-01 7.9E-02 3.2E-01 1.9E-02 3.0E-01 5.0E-02 2.6E-02 3.5E-01 2.0E-02 High MW PAHs 1.0E+00 4.1E+00 2.4E-01 3.9E+00 1.5E-01 7.7E-02 1.0E+00 6.1E-02

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

AUFs 1.6E-03 1.7E-03 2.6E-02 1.9E-02 2.3E-01 7.5E-04 1.0E+00 2.3E-03 1.6E-03 1.7E-03 2.6E-02 1.9E-02 2.3E-01 7.5E-04 1.0E+00 2.3E-03 AUFs 1.6E-03 1.7E-03 2.6E-02 1.9E-02 2.3E-01 7.5E-04 1.0E+00 2.3E-03

Hexachlorobutadiene 2.0E-04 2.6E-04 1.2E-03 3.4E-03 1.5E-01 4.3E-04 1.9E+00 7.4E-04 NOAEL Only NOAEL Only NOAEL Only NOAEL Only 1.5E-02 4.3E-05 1.9E-01 7.4E-05 Hexachlorobutadiene 2.0E-04 2.6E-04 1.2E-03 3.4E-03 8.4E-02 2.3E-04 1.0E+00 4.1E-04

High Molecular Weight PAHs 3.2E-03 1.3E-02 1.2E-02 1.4E-01 5.8E-02 9.5E-05 1.7E+00 2.3E-04 1.3E-04 5.3E-04 5.0E-04 5.7E-03 1.2E-02 1.9E-05 3.5E-01 4.6E-05 High Molecular Weight PAHs 1.6E-03 6.9E-03 6.5E-03 7.4E-02 3.5E-02 5.7E-05 1.0E+00 1.4E-04

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) After the Application of AUFs

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) Before the Application of AUFs Average of NOAEL-Based HQs and LOAEL-Based HQs Before the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs After the Application of AUFs

Bold HQ > 1

NHQ NOAEL HQ

LHQ LOAEL HQ

Avg HQ-Average of NOAEL and LOAEL

-- Not Applicable B-7-2

BO Barn Owl

SE Snowy Egret

MD Mourning Dove

RWB Red-Winged Blackbird

DM Deer Mouse

CO Coyote

LS Least Shrew

RC Raccoon

014404



Appendix B-8

Oil Pit Soil Exposure Point Concentrations for Preliminary Remediation Goals

Average of NOAEL and LOAEL for Free-Ranging Receptors

Malone Service Company Superfund Site Feasibility Study

1 2 3 4 5
Habitat Type: Terrestrial

Doument Type: BERA

Location: Oil Pit Area
Risk from which Medium: Surface Soil

Surface Water Data:

COCs

Maximum

Surface

Water Conc.

(mg/L)

Maximum

Sediment

Conc.

(mg/kg)

Exposure

Point Conc.

Surf. Soil

(mg/kg) Comment

Hexachlorobutadiene 0.00E+00 7.25E+02
High MW PAHs 0.00E+00 7.00E+01

Was taken from the Freshwater Pond and was only entered

into the BERA on a site-specific basis. That is, only if the

analyte was a COPC for that Eco. Exp. Area.

3/7/2008 B-8-1 Data
014405



Appendix B-8

Oil Pit Soil NOAEL-Based HQs and LOAEL-Based HQs for Preliminary Remediation Goals

Average of NOAEL and LOAEL for Free-Ranging Receptors

Malone Service Company Superfund Site Feasibility Study

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

Hexachlorobutadiene 3.7E+01 4.5E+01 1.4E+01 5.3E+01 1.9E+02 1.7E+02 5.5E+02 9.5E+01 NOAEL Only NOAEL Only NOAEL Only NOAEL Only 1.9E+01 1.7E+01 5.5E+01 9.5E+00 Hexachlorobutadiene 3.7E+01 4.5E+01 1.4E+01 5.3E+01 1.0E+02 9.1E+01 3.0E+02 5.2E+01

High MW PAHs 2.8E+01 1.1E+02 6.6E+00 1.1E+02 3.5E+00 1.8E+00 2.4E+01 1.4E+00 1.1E+00 4.5E+00 2.6E-01 4.2E+00 7.0E-01 3.6E-01 4.9E+00 2.9E-01 High MW PAHs 1.4E+01 5.8E+01 3.4E+00 5.5E+01 2.1E+00 1.1E+00 1.5E+01 8.6E-01

COPC BO SE MD RWB DM CO LS RC BO SE MD RWB DM CO LS RC COPC BO SE MD RWB DM CO LS RC

NHQ NHQ NHQ NHQ NHQ NHQ NHQ NHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ LHQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ Avg-HQ

AUFs 1.6E-03 1.7E-03 2.6E-02 1.9E-02 2.3E-01 7.5E-04 1.0E+00 2.3E-03 1.6E-03 1.7E-03 2.6E-02 1.9E-02 2.3E-01 7.5E-04 1.0E+00 2.3E-03 AUFs 1.6E-03 1.7E-03 2.6E-02 1.9E-02 2.3E-01 7.5E-04 1.0E+00 2.3E-03

Hexachlorobutadiene 5.9E-02 7.5E-02 3.6E-01 1.0E+00 4.4E+01 1.2E-01 5.5E+02 2.2E-01 NOAEL Only NOAEL Only NOAEL Only NOAEL Only 4.4E+00 1.2E-02 5.5E+01 2.2E-02 Hexachlorobutadiene 5.9E-02 7.5E-02 3.6E-01 1.0E+00 2.4E+01 6.8E-02 3.0E+02 1.2E-01

High Molecular Weight PAHs 4.4E-02 1.9E-01 1.7E-01 2.0E+00 8.1E-01 1.3E-03 2.4E+01 3.3E-03 1.8E-03 7.5E-03 7.0E-03 8.0E-02 1.6E-01 2.7E-04 4.9E+00 6.5E-04 High Molecular Weight PAHs 2.3E-02 9.7E-02 9.1E-02 1.0E+00 4.9E-01 8.0E-04 1.5E+01 2.0E-03

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) After the Application of AUFs

NOAEL-Based HQs (NHQ) and LOAEL-Based HQs (LHQ) Before the Application of AUFs Average of NOAEL-Based HQs and LOAEL-Based HQs Before the Application of AUFs

Average of NOAEL-Based HQs and LOAEL-Based HQs After the Application of AUFs

Bold HQ > 1

NHQ NOAEL HQ

LHQ LOAEL HQ

Avg HQ-Average of NOAEL and LOAEL

-- Not Applicable B-8-2

BO Barn Owl

SE Snowy Egret

MD Mourning Dove

RWB Red-Winged Blackbird

DM Deer Mouse

CO Coyote

LS Least Shrew

RC Raccoon
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Exposure Parameter Units

Scientific Name -- Tyto alba Egretta thula Zenaida macroura Agelaius phoeniceus

Guild - Trophic level -- Carnivore -4 Invertevore/Carnivore - 4 Herbivore - 2 Omnivore - 3

   Residence Time at Site -- 100% 100% 100% 100%

Affected Property Size acres See Table 5-1 See Table 5-1 See Table 5-1 See Table 5-1

Home Range acres 877 a 840 b 53 c 74 d

Total Area Use Factor -- See Table 5-1 e See Table 5-1 e See Table 5-1 e See Table 5-1 e

Body Weight kg 4.79E-01 f 3.71E-01 f 1.19E-01 f 4.15E-02 f

Food Ingestion Rate kg/day (dry weight) 3.60E-02 g 3.05E-02 g 1.46E-02 g 8.56E-03 g

Water Ingestion Rate L/day 3.88E-02 h 3.35E-02 h 1.75E-02 h 1.10E-02 h

Soil Ingestion Rate kg/day (dry weight) 1.80E-03 I 5.50E-03 i 1.70E-03 i 1.00E-03 i

Sediment Ingestion Rate kg/day (dry weight) -- -- -- --

Soil in Diet % of diet 5.0% j 18.0% k 16.0% j 12.0% j

Sediment in Diet % of diet -- -- -- -- k

Terrestrial Plants in Diet l % of diet -- -- 100.0% o 73.0% p

Terrestrial Invertebrates in Diet l % of diet -- 75.0% n -- 27.0% p

Terrestrial Mammals in Diet l % of diet 90.0% m 25.0% n,q -- --

Terrestrial Birds in Diet l % of diet 10.0% m -- -- --

Aquatic Plants in Diet l % of diet -- -- -- --

Aquatic Insects in Diet l % of diet -- -- -- --

Benthic Invertebrates in Diet l % of diet -- -- -- --

Fish in Diet l % of diet -- -- -- --

Amphibians in Diet l % of diet -- -- -- --

Notes:
a - Southern Texas (Byrd 1982)

b - Surrogate: Black-crowned Night Heron. Ref: Bayer, R.D. 1978 Aspects of an Oregon Estuarine Great Blue Heron Population.  In: Sprunt, A; Odgen, J, Winckler, S., eds.  Wading Birds

     Natl. Audubon Soc. Ref. Re. 7: pp. 213-217.

c - Schoener, T. W., 1968.  Sizes of Feeding Territories Among Birds.  Ecology 49(1): 123-141.

d - Langmore 1998
e - The Area Use Factor was determined by dividing the affected property size (acres) by the home range (acres) of the receptor.  If the size of the affected property is larger than the home 
      range, the Area Use Factor was set to one.
f - Dunning, J.B. 2000. CRC Handbook of Avian Body Masses. Lower of the average of adult male and female.
g - Food ingestion rates calculated using allometric equation described in USEPA, 1993: kg/day = 0.0582* W0.651 (kg) where Wt is mean body weight (Equation 3.3
h - Water ingestion rates calculated using allometric equation described in USEPA, 1993: L/day = 0.059* W0.57 (kg) where Wt is mean body weight (Equation 3.15
i - Soil ingestion rate calculated as IRsoil = IRfood x %soil in diet.

l- Diet % estimates are based on professional judgement.  Assumed to be the fraction of the diet obtained by a hypothetical individual receptor from the local habitats of interest.
m - Caroline Raptor Center, 2006; Bachynski and Harris, 2002
n - Gough, 1998; Terres, 1980
o - Wheelwright, 1986
p - Terres, 1980
q - The value of 0.25 is listed in the srpreadsheet to represent a diet consisting of 12.5% least shrew and 12.5% deer mouse

Table 3-4. Exposure Parameters for Terrestrial Avian Receptors
Baseline Ecological Risk Assessment

Malone Service Company Superfund Site

k - Estimates of Soil Ingestion by Wildlife (Beyer 1994).  Soil/sediment ingestion for the snow egret is based upon the average sediment ingestion rate of shore birds (sandpipers).

j - Ecological Soil Screening Guidance (USEPA 2002b).  Soil ingestion for the mourning dove is based on the avian granivore, for the red-winged blackbird is based on the avian ground insectivore; for 
the barn owl it is based on the avian carnivore.

Barn Owl Red-Winged BlackbirdMourning DoveSnowy Egret

3-25
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Table 3-5. Exposure Parameters for Terrestrial Mammalian Receptors
Baseline Ecological Risk Assessment

Malone Service Company Superfund Site

Exposure Parameter Units

Scientific Name -- Peromyscus maniculatus Cryptotis parva Procyon lotor Canis lantrans

Guild - Trophic level -- Omnivore - 2 Invertivore/Carnivore -3 Omnivore - 3 Carnivore - 4

   Residence Time at Site -- 100% 100% 100% 100%

Affected Property Size ha See Table 5-1 See Table 5-1 See Table 5-1 See Table 5-1

Home Range ha 6.0 a 0.74 b 617 c 1878 d

Total Area Use Factor -- See Table 5-1 e See Table 5-1 e See Table 5-1 e See Table 5-1 e

Upland Area Use % of time --

Riparian Area Use % of time 100.0% --

Body Weight kg 2.07E-02 f 1.56E-02 f 5.63E+00 f 1.00E+01 g

Food Ingestion Rate kg/day (dry weight) 3.43E-03 h 2.37E-03 h 2.84E-01 h 4.56E-01 h

Water Ingestion Rate L/day 3.00E-03 i 3.73E-03 i 4.68E-01 i 7.86E-01 i

Soil Ingestion Rate kg/day (dry weight) 6.86E-05 j 7.11E-05 j 2.67E-02 j 1.28E-02 j

Sediment Ingestion Rate kg/day (dry weight) -- -- -- --

Soil in Diet % of diet 2.0% k 3.0% l 9.4% k 2.8% k

Sediment in Diet % of diet -- -- -- --

Terrestrial Plants in Dietm % of diet 90.0% n -- 80.0% n 3.3% n

Terrestrial Invertebrates in Dietm % of diet 10.0% n 100.0% n 10.0% n 3.3% n

Terrestrial Mammals in Dietm % of diet -- -- 5.0% n 90.0% n,o

Terrestrial Birds in Dietm % of diet -- -- 5.0% n 3.3% n

Aquatic Plants in Dietm % of diet -- -- -- --

Aquatic Insects in Dietm % of diet -- -- -- --

Benthic Invertebrates in Dietm % of diet -- -- -- --

Fish in Dietm % of diet -- -- -- --

Amphibians in Dietm % of diet -- -- -- --

Notes:
a - Wolff, J.O., 1985. The Effects of Density, Food, and Interspecific Interference on Home Range Size in Peromyscus leucopus and Peromyscus maniculatus. Ca. J. Zool. 63: 2657-2662.
b - http://www.ksr.ku.edu/libres/Mammals_of_Kansas/cryptotus-par.html
c - http://www.raccoons-raccoons.com/raccoons-general-information.htm
d - http://www.cfr.msstate.edu/predator/coyote.html 
e - The Area Use Factor was determined by dividing the Size of the Affected Property by the Home Range of the receptor.  If no Affected Property Size or Home Range was 
      provided or if the Size of the Affected Property was larger than the Home Range of the receptor, the Are Use Factor was set to one.
f - Wildlife Exposure Factors Handbook, December 1993, conservative mean adult body weights.  Body weights and food ingestion rate for the short-tailed shrew were used to represent the least shrew.
g - Cypher, B. L. 1995. Coyote Morphometric Characteristics and Mass Dynamics in the San Joaquin Valley, CA.  Southwest Nat. 40: 360 - 365.

m- Diet % estimates are based on professional judgement.  Assumed to be the fraction of the diet obtained by a hypothetical individual receptor from the local habitats of interest.
n - USEPA 1993 Wildlife Exposure Factors Handbook.  Office of Research and Development, Washington, D.C.  USEPA 600/R-93/187a. 
o - For the coyote, the value of 0.90 is listed in the spreadsheet to represent a dient consisting of 45% least shrew and 45% deer mouse.

Deer Mouse CoyoteRaccoonLeast Shrew

l - Ecological Soil Screening Guidance (EPA, September 2002b).  Soil ingestion for the least shrew is based on the mammalian ground insectivore (short-tailed shrew).

h - The short-tailed shrew was chosen to represent the least shrew; literature based food ingestion rate for the short-tailed shrew was obtained from USEPA (1993) and converted to a dry weight bais using the 
information obtained in the workplan (for the least shrew) and using estimates of percent water content of each food category.  The food ingestion rate for the deer mouse is based on the allometric equation for 
rodents: g/day = 0.621 * Wt0.564 (g) (Equation 3.5 in USEPA 1993).  The food ingestion rate for the raccoon and coyote are based on the allometric equation for all mammals: kg/day = 0.0687 * Wt0.822 (kg) 
(Equation 3-7 in USEPA 1993), using the mean body weights
I - Based on the allometric equation for all mammals: L/day = 0.099 * Wt 0.90 (kg) (Equation 3-17 in USEPA 1993), using the mean body weights, except for the deer mouse and least shrew.  Water ingestion for the 
deer mouse and least shrew are based on field and/or laboratory measured water ingestion rates for the deer mouse and short-tailed shrew, respectively.

k - Estimates of Soil Ingestion by Wildlife (Beyer 1994).  Soil ingestion rates for the deer mouse and raccoon were taken directly from Bayer et al., 1994, and the coyote is based upon the soil ingestion rate of a 
terrestrial carnivore (red fox).

j - Soil ingestion rate calculated as IRsoil = IRfood x %soil in diet.

3-26
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Table 3-8. Toxicity Reference Values (TRVs)
Baseline Ecological Risk Assessment

Malone Service Company Superfund Site 

COPC Receptor Test Species Wt. (kg) Endpoint Duration Effect Concentration Dose Reference
(mg/kg-BW/day)

1,1,1,2-Tetrachloroethane Mammal Rats 0.325 LOAEL 10 months, 5d/wk S Mortality increased, Growth reduced gavage 300 EPA 2002 (Truhaut et al. 1974)
1,1,1-Trichloroethane Mammal Rat (Sprague-Dawley) 0.475 LOAEL 12 weeks S Body Weight Gain reduced by 20% 2500 ATSDR 1995 (Bruckner 1983)
1,1,1-Trichloroethane Mammal Rat (Sprague-Dawley) 0.475 NOAEL 12 weeks S Body Weight Gain 500 ATSDR 1995 (Bruckner 1983)
1,1,1-Trichloroethane Avian Mallard (14 days old) 0.333 LC50 8 days L Mortality 5620 EPA EcoTox 2004 (OPP 2000)

1,1,1-Trichloroethane Avian Northern Bobwhite (14 days 
old) 0.0165 LC50 8 days L Mortality 5620 EPA EcoTox 2004 (OPP 2000)

1,1,2,2-Tetrachloroethane Mammal Mice (M) (B6C3F1) 0.04 LOAEL 78 weeks, 5d/wk C Mortality (33%) gavage with oil 284 EPA 2002 (NCI 1978)

1,1,2-Trichloroethane Mammal Mouse NOAEL Gestation           
days 8-12 C Development gavage 350 ATSDR 1989 (Seidenberg et al. 1986)

1,1-Dichloroethane Mammal Rat (M) 0.325 LOAEL 78 wks, 5d/wk, 1x/d C Mortality gavage 382 ATSDR 1990 (NCI 1977)

1,1-Dichloroethene Mammal Mouse (B6C3F1) 0.0363 LOAEL 104 weeks C Reduced Body Weight Oral 2 HSDB 2004 (IARC 1986)

1,2,4-Trichlorobenzene Mammal Rat 0.325 LOAEL days 6-15 of 
gestation C Reproductive 360 mg/kg-diet 29.4CD1 IRIS 2004 (Kitchin and Ebron 1983)

1,2,4-Trichlorobenzene Mammal Rat 0.325 NOAEL days 9-13 of 
gestation C Reproductive 120 mg/kg-diet 9.8CD1 IRIS 2004 (Kitchin and Ebron 1983)

1,2,4-Trichlorobenzene Avian Chicken (day old) 0.153 LOAEL Single dose A Enzyme levels gavage 800 HSDB 2004 (Miranda et al. 1984)
1,2,4-Trichlorobenzene Avian Chicken (day old) 0.153 NOAEL Single dose A Enzyme levels gavage 200 HSDB 2004 (Miranda et al. 1984)
1,2,4-Trimethylbenzene Mammal Rat 0.325 LOAEL 104 weeks C Mortality 800 mg/kg 65.23CD1 Maltoni 1997

1,2-Dibromo-3-chloropropane Mammal Rat (M) 0.325 LOAEL 104 wks, 7d/wk C Mortality (39% as compared to control) in food 3 ATSDR 1992 (Hazleton 1977, 1978a)
1,2-Dibromo-3-chloropropane Mammal Rat (M) 0.325 NOAEL 104 wks, 7d/wk C Mortality in food 1 ATSDR 1992 (Hazleton 1977, 1978a)

1,2-Dibromoethane Mammal Rat (Osborne-Mendel) (M) LOAEL 107 wk, 5d/wk, 1x/d C
Reproductive (peliosis 20%, testicular 

atrophy 29%, adrenal cortical degeneration 
(27%)

gavage in oil 38 IRIS 2005 (NCI 1978)

1,2-Dichlorobenzene Mammal Rat (Fisher-344/N) 0.325 NOAEL 103 wk, 5d/wk, 1x/d C Reproduction gavage with oil 120 IRIS 2004 (NTP 1985)

1,3,5-Trimethylbenzene Mammal Rat (Sprague-Dawley) 0.475 LOAEL 90 days, 5d/wk S
Slight decrease (11%) in body weight gain, 

increased serum phosphorus levels, 
increased liver and kidney weight

600 mg/kg in oil gavage 429 IITRI 1995

1,3,5-Trimethylbenzene Mammal Rat (Sprague-Dawley) 0.475 NOAEL 90 days, 5d/wk S No observed effects 200 mg/kg in oil gavage 143 IITRI 1995

1,3-Dichlorobenzene Mammal Rat (M) (Sprague-Dawley) 0.6 LOAEL 90 days, 1/d S Body Weight (24% lower than control) gavage with oil 588 ATSDR 2004 (McCauley et al. 1995)
1,3-Dichlorobenzene Mammal Rat (M) (Sprague-Dawley) 0.6 NOAEL 90 days, 1/d S Body Weight (24% lower than control) gavage with oil 147 ATSDR 2004 (McCauley et al. 1995)

1,4-Dichlorobenzene Mammal Rat (Fischer-344) 0.325 LOAEL 77-156 d, 2 
generations C

Development (22.5% increase in 
postnatal/preweaning mortality in F1 and F2 

pups)
gavage with oil 90 ATSDR 2004 (Bornatowicz et al. 1994)

1,4-Dichlorobenzene Mammal Rat (Fischer-344) 0.325 NOAEL 77-156 d, 2 
generations C Development (mortality in F1 and F2 pups) gavage with oil 30 ATSDR 2004 (Bornatowicz et al. 1994)

2- and 4-Methylphenol Mammal Rat (A) or (B) 0.325 LOAEL gestation 6-15 days C Slight fetotoxicity gavage-oil 450 ATSDR 1992 (BRRC 1988a)
2- and 4-Methylphenol Mammal Rat (A) or (B) 0.325 NOAEL gestation 6-15 days C Developmental (Fetotoxicity) gavage-oil 175 ATSDR 1992 (BRRC 1988a)
2- and 4-Methylphenol Mammal Rabbit (A) 1.189 LOAEL gestation 6-18 days C Slight fetotoxicity gavage-oil 100 ATSDR 1992 (BRRC 1988b)
2- and 4-Methylphenol Mammal Rabbit (A) 1.189 NOAEL gestation 6-18 days C Slight fetotoxicity gavage-oil 50 ATSDR 1992 (BRRC 1988b)
2- and 4-Methylphenol Mammal Mink 1.35 LOAEL 6 months S Decreased body weight gain food 105 ATSDR 1992 (Hornshaw et al. 1986)
2- and 4-Methylphenol Mammal Mink 1.35 NOAEL 6 months S Body weight food 25 ATSDR 1992 (Hornshaw et al. 1986)
2- and 4-Methylphenol Avian Red-winged Blackbird 0.065 LD50 Single Dose L Mortality gavage 96 Schafer et al. 1983

2,4,5-Trichlorophenol Mammal Rat 0.325 LOAEL 98 days S Slight degenerative changes in liver and 
kidney in food 300 EPA 2002 (McCollister et al. 1961)

2,4,5-Trichlorophenol Mammal Rat 0.325 NOAEL 98 days S Mortality, Growth, Organ histopathology in food 100 EPA 2002 (McCollister et al. 1961)

2,4,6-Trichlorophenol Mammal Rat (F) (Fischer 344) 0.25 LOAEL 107 weeks C Body Weight (approx. 29% decrease in bw) in food 500 ATSDR 1999 (NCI 1979)

2,4,6-Trichlorophenol Mammal Rat (F) (Fischer 344) 0.25 NOAEL 107 weeks C Body Weight in food 250 ATSDR 1999 (NCI 1979)

2,4-Dichlorophenol Mammal Rat (F) (Sprague-Dawley) 0.35 LOAEL
13 wk, 10 wk 

premating, Gestation 
days                1-21

C Developmental (decreasd mean  litter size) in water 30 ATSDR 1999 (Exon and Koller 1985; Exon et al. 1984)

2,4-Dichlorophenol Mammal Rat (F) (Sprague-Dawley) 0.35 NOAEL
13 wk, 10 wk 

premating, Gestation 
days                1-21

C Developmental in water 3 ATSDR 1999 (Exon and Koller 1985; Exon et al. 1984)

2-Butanone (MEK) Mammal Rat (FDRL-Wistar) 0.35(1) LOAEL > 1 year (2 
generations) C Reproduction (reduced number of pups/litter,  

pup survival, pup body weight) gavage with oil 4571 Sample et al. 1996 (Cox et al. 1975)

2-Butanone (MEK) Mammal Rat (FDRL-Wistar) 0.35(1) NOAEL >1 year (2 
generations) C Reproduction gavage with oil 1771 Sample et al. 1996 (Cox et al. 1975)

C
O

D
E
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Table 3-8. Toxicity Reference Values (TRVs)
Baseline Ecological Risk Assessment

Malone Service Company Superfund Site 

COPC Receptor Test Species Wt. (kg) Endpoint Duration Effect Concentration Dose Reference
(mg/kg-BW/day)C

O
D

E

2-Chlorophenol Mammal Rat (F) (Sprague-Dawley) 0.35 LOAEL
13 wk, 10 wk 

premating, Gestation 
days                1-21

C Developmental (increase in number of 
stillborn pups; decrease in live litter size) in water 50 ATSDR 1999 (Exon and Koller, 1982, 1985)

2-Chlorophenol Mammal Rat (F) (Sprague-Dawley) 0.35 NOAEL
13 wk, 10 wk 

premating, Gestation 
days                1-21

C Developmental in water 5 ATSDR 1999 (Exon and Koller, 1982, 1985)

2-Chlorophenol Avian Red-winged Blackbird 0.065 LD50 Single Dose L Mortality gavage  >113 Schafer et al. 1983
2-Methyl naphthalene (F) Mammal Mouse         (B6C3F1) 0.035 NOAEL 81 wks, 1x/d C Reproduction in food 113.8 ATSDR 2003 (Murata et al. 1993)

4,4'-DDD Mammal Rat (C) (NS) 0.325 LD50 Single dose L Mortality oral 400 ATSDR 2003 (Ben-Dyke et al. 1970)

4,4'-DDD Avian Ring-necked pheasant (10-day 
old) (B) 0.114 LD50 5 days L Mortality diet 445 HSDB 2004 (USFWS 1975)

4,4'-DDE Mammal Mouse (C) (F) (B6C3F1) 0.035 LOAEL 78 wks C Mortality (40% death rate) diet 15 ATSDR 2003 (NCI 1978)

4,4'-DDE Avian Japanese quail (C) (14-day 
old) 0.0148 LOAEL 5 days A Mortality (33% died) 750 mg/kg-diet 568CD1 Hill and Camardese 1986

4,4'-DDT Mammal Rat (A) (F) (Osborne Mendel) 0.4 LOAEL 2 years C Reproduction (reduced number of offspring) given in food 4 Sample et al. 1996 (Fitzhugh 1948)

4,4'-DDT Mammal Rat (A) (F) (Osborne Mendel) 0.4 NOAEL 2 years C Reproduction given in food 0.8 Sample et al. 1996 (Fitzhugh 1948)

4,4'-DDT Avian Brown pelican (A) 3.5 LOAEL 5 years C Reproduction (reduced fledging rate) given in food 0.028 Sample et al. 1996 (Anderson et al. 1975)

4-Chloro-3-methylphenol Mammal Rat (F) NOAEL During gestation days 
6-15 (inclusive) C Maternal toxicity - no effect gavage 30CD1 HSDB 2006 (U.S. EPA 1997)

4-Chloro-3-methylphenol Mammal Rat (F) LOAEL During gestation days 
6-15 (inclusive) C Maternal toxicity - decrease in body weight 

gain, death, increased litter resorptions gavage 100CD1 HSDB 2006 (U.S. EPA 1997)

4-Chloro-3-methylphenol Avian Red-winged Blackbird 0.0526 LD50 Not specified L Mortality 113 mg/kg oral 18.4CD1 HSDB 2006 (Schafer 1985)
4-Chloroaniline Mammal Rat (Fischer 344) (M) 0.4 LOAEL 78 weeks C Mortality  (24%) 500 mg/kg-diet 33CD1 HSDB 2006
4-Chloroaniline Avian Red-winged Blackbird 0.0526 LD50 L Mortality 100 Schafer 1972

4-Isopropyltoluene (Cymene) Mammal Rat 0.325 LD50 Single Dose L Mortality Oral 4750 HSDB 2005 (Budavari 1996)
4-Isopropyltoluene (Cymene) Avian Red-winged Blackbird 0.065 LD50 Single Dose L Mortality Oral 316 Schafer et al. 1983

4-Nitrophenol Mammal Rat 0.325 LOAEL 13 wks, 7d/wk S Mortality (23%) 70 ATSDR 1992 (Hazleton 1989)
4-Nitrophenol Mammal Rat 0.325 NOAEL 13 wks, 7d/wk S Mortality 25 ATSDR 1992 (Hazleton 1989)

7,12-Dimethyl benz(a)anthracene 
(HMWPAH) Avian Starling (10-15 days old) 0.0551 LOAEL 5 days S Body weight oral gavage 20 Trust et al. 1994

7,12-Dimethyl benz(a)anthracene 
(HMWPAH) Avian Starling (10-15 days old) 0.0621 NOAEL 5 days S Body weight 2 Trust et al. 1994

Acenaphthene (LMWPAH) Mammal Mouse (F)      (CD-1) 0.03 LOAEL 13 wks, 1 x/d C Decreased ovary weights and activity of 
ovary and uterus gavage in oil 700 ATSDR 1995 (U.S. EPA 1989a)

Acenaphthene (LMWPAH) Mammal Mouse 0.03 NOAEL 13 weeks C No reproductive effects gavage in oil 350 ATSDR 1995 (U.S. EPA 1989a)
Acenaphthene (LMWPAH) Avian Red-winged Blackbird 0.0526 LD50 Single Dose L Mortality oral 101 Douben 2003 (Schafer et al. 1983)

Acetone Mammal Rat (M) 0.325 LOAEL 13 weeks S Dreased sperm motility, increased incidence 
of abnormal sperm given in drinking water 3400 ATSDR 1994 (Dietz et al. 1991)

Acetone Mammal Rat (M) 0.325 NOAEL 13 weeks S Dreased sperm motility, increased incidence 
of abnormal sperm given in drinking water 1700 ATSDR 1994 (Dietz et al. 1991)

Acetone Avian Coturnix quail 0.15 NOAEL 5 days A Mortality 5200 US EPA 1999 (Hill and Camardese 1986)
Acetophenone Mammal Rat (Osborne-Mendel) NOAEL 17 weeks S General toxicity - no effect 10,000 mg/kg diet 423 IRIS 2006 (Hagen et al. 1967)

Aldrin and Dieldrin Mammal Rat (A) 0.35 LOAEL 3 generations C
Reproduction (decreased number of litters) & 

Development (increased mortality of 
offspring)

12.5 ppm oral in diet 1 Sample et al. 1996 (Treon and Cleveland 1955) (1)

Aldrin and Dieldrin Mammal Rat (A) 0.35 NOAEL 3 generations C Reproduction 2.5 ppm oral in diet 0.2 Sample et al. 1996 (Treon and Cleveland 1955) (1)

Aldrin and Dieldrin Avian Mallard Duckling (D) 0.034 LOAEL 24 days S Growth impairment 16.4 mg/kg given in diet 2.89(1) Nebeker et al. 1992

Aldrin and Dieldrin Avian Mallard Duckling (D) 0.034 NOAEL 24 days S Growth impairment 0.3 mg/kg given in diet 0.053(1) Nebeker et al. 1992

alpha-BHC Mammal Rat (A) (Wistar) 0.41 LOAEL 107 weeks C Body weight (18% decrease in body weight 
gain) ad libitum in food 56 ATSDR 2003 (Fitzhugh 1950)

alpha-BHC Mammal Rat (A) (Wistar) 0.41 NOAEL 107 weeks C Body weight ad libitum in food 8 ATSDR 2003 (Fitzhugh 1950)
Aluminum Mammal Rat 0.325 LOAEL 14 days gestation C Growth of offspring 1000 mg/kg-diet 88(1) HSDB 2004 (NRC 1981)
Aluminum Avian Chicken (1 day old) (B) 0.075 LOAEL 14 days S Growth rate reduced diet 500 NAS 1980 (Storer and Nelson 1968)
Antimony Mammal Rat (C) 0.325 NOAEL 1 day, 1x/d A Mortality food 16,714 ATSDR 1992 (Smyth and Thompson 1945)
Arsenic Mammal Mouse (A) 0.035 LOAEL 3 generations C Reproduction 5 mg/L As 1.26(3) Schroeder and Mitchener 1971
Arsenic Mammal Mouse 0.035 NOAEL 3 generations C Reproduction water 1 ATSDR 1993 (Schroeder and Mitchner 1968)
Arsenic Avian Mallard (C) (AsIII) 1.134 LOAEL 128 days C Mortality (12%) Oral in diet 12.84 USFWS 1964
Arsenic Avian Mallard (C) (AsIII) 1.134 NOAEL 128 days C Mortality Oral in diet 5.14 USFWS 1964
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Arsenic Avian Brown Headed Cowbird (B) 
(AsIII) 0.044 LOAEL 7 Months C Mortality (20%) Oral in diet 7.38 Sample et al. 1996 (USFWS 1969)

Arsenic Avian Brown Headed Cowbird (B) 
(AsIII) 0.044 NOAEL 7 Months C Mortality Oral in diet 2.46 Sample et al. 1996 (USFWS 1969)

Barium Mammal Rat (A) 0.325 LOAEL 10 days S Mortality Oral gavage in water 198 ATSDR 1992 (Borzelleca et al. 1988)
Barium Avian Chick - 1 day old (B) 0.121 LOAEL 4 weeks S Mortality Oral in diet 416.53 Johnson et al. 1960
Barium Avian Chick - 1 day old (B) 0.121 NOAEL 4 weeks S Mortality Oral in diet 208.26 Johnson et al. 1960

Benzene Mammal Rat (F-344/N) (F) 0.25 LOAEL 2 years, 5 d/wk C Reproductive, Endometrial polyps gavage with oil 100 ATSDR 1997 (NTP 1986)
Benzene Mammal Rat (F-344/N) (F) 0.25 NOAEL 2 years, 5 d/wk C No Reproductive Effects gavage with oil 50 ATSDR 1997 (NTP 1986)

Benzo(a)pyrene (HMWPAH) Mammal Mouse (F) (CD-1) 0.03 LOAEL 10 days (gestation 
days 7-16) C Reproduction gavage 10 U.S. EPA 1999 & Sample et al. 1996 (Mackenzie and 

Angevien 1981)

Benzoic Acid Mammal Rat (Wistar) 0.41 LOAEL 72 weeks C Body Weight (growth retardation), Mortality 
(30%) 1.5% diet 1125 HSDB 2005 (ECB 2000; IRIS 2003; Marquardt 1960))

Benzoic Acid Mammal Rat (Wistar) 0.41 NOAEL 72 weeks C Body Weight (growth retardation), Mortality 
(30%) 1.0% diet 50 HSDB 2005 (ECB 2000; IRIS 2003; Marquardt 1960))

Benzoic Acid Avian Red-winged Blackbird 0.0526 LD50 single dose L Mortality 75 mg/kg gavage 12.2CD1 Schafer 1972
Beryllium Mammal Mouse 0.03 LD50 Single dose L Mortality 80 Hygiene & Sanit. 30(1-3):169, 1965, as cited in RTECS

beta-BHC Mammal Rat (B) 0.35 LOAEL 13 weeks S Reproduction (gonadal atrophy in both 
sexes) oral in diet1 20 Sample et al. 1996 (Van Velsen et al. 1986)

beta-BHC Mammal Rat (B) 0.35 NOAEL 13 weeks S Reproduction oral in diet1 4 Sample et al. 1996 (Van Velsen et al. 1986)
bis(2-ethylhexyl) phthalate Mammal Mouse (F) (CD-1) 0.03 LOAEL 17 days gestation C Fetal malformations diet 91 ATSDR 1992 (Tyl et al. 1988)
bis(2-ethylhexyl) phthalate Mammal Mouse (F) (CD-1) 0.03 NOAEL 17 days gestation C Fetal malformations diet 44 ATSDR 1992 (Tyl et al. 1988)
bis(2-ethylhexyl) phthalate Avian Starlings 0.082 LOAEL 30 days S Increased body weight 250 mg/kg 34.8CD1 O'Shea and Stafford 1980

bis(2-ethylhexyl) phthalate Avian Starlings 0.082 NOAEL 30 days S Reduced food consumption, increased body 
weight 25 mg/kg 3.48CD1 O'Shea and Stafford 1980

Bromochloromethane Mammal Mouse 0.0325 LOAEL Single dose A Fatty degeneration of liver and kidney 3000 mg/kg by stomach 
tube 508CD1 HSDB (Clayton and Clayton 1994)

Bromochloromethane Mammal Mouse 0.0325 NOAEL Single dose A No effects 500 mg/kg by stomach 
tube 84.6CD1 HSDB (Clayton and Clayton 1994)

Bromodichloromethane Mammal Mouse 0.0325 NOAEL 104 wk, 5d/wk C Mortality gavage 50 ATSDR 1989  (NTP 1987)

Bromoform Mammal Rat (M) (Wistar) 0.5 LOAEL 2 yrs C Body Weight (40% decrease in body weight 
gain) in food 590 ATSDR 2005 (Tobe et al. 1982)

Bromoform Mammal Rat (M) (Wistar) 0.5 NOAEL 2 yrs C Body Weight in food 90 ATSDR 2005 (Tobe et al. 1982)
Bromomethane Mammal Rat 0.325 LOAEL 13 weeks S Gastrointestinal (ulcers) gavage 50 ATSDR 1992 (Danse et al. 1984)
Bromomethane Mammal Rat 0.325 NOAEL 13 weeks S Gastrointestinal gavage 0.4 ATSDR 1992 (Danse et al. 1984)

Butyl benzyl phthalate Mammal Rat 0.325 LOAEL 90 days S Growth 1.5% in diet 1223 IRIS 2004 (Krauskopf 1973)
Butyl benzyl phthalate Mammal Rat 0.325 NOAEL 90 days S Growth 1.0% in diet 815 IRIS 2004 (Krauskopf 1973)

Cadmium Mammal Rat (A) 0.303 LOAEL 6 weeks (mating and 
gestation) C

Fetotoxicity (fetal inplantations reduced 28%, 
fetal survival reduced 50%, fetal resorptions 

increased 400%)
oral gavage in water 10 Sample et al. 1996 (Sutou et al. 1980)

Cadmium Mammal Rat (A) 0.303 NOAEL 6 weeks (mating and 
gestation) C Reproduction oral gavage in water 1 Sample et al. 1996 (Sutou et al. 1980)

Cadmium Avian Mallard 1.153 LOAEL 90 days C Reproduction (significantly fewer eggs) 210 mg/kg-diet 20.03(1) Sample et al. 1996 (White and Finley 1978)
Cadmium Avian Mallard 1.153 NOAEL 90 days C Reproduction 15.2 mg/kg-diet 1.45(1) Sample et al. 1996 (White and Finley 1978)

Caprolactam Mammal Rabbit LOAEL Days 6-28 of 
gestation C Developmental - lower fetal weights oral 150 IRIS 2006 (Gad et al. 1984)                                    HSDB 

(Gad et al. 1987)

Caprolactam Mammal Rabbit NOAEL Days 6-28 of 
gestation C Developmental - no effect oral 50 IRIS 2006 (Gad et al. 1984)                                    HSDB 

(Gad et al. 1987)
Carbazole Mammal Rat 0.325 LD50 L Mortality >5000 HSDB 2004 (Budavari 1989)

Carbon disulfide Mammal Rat (CD) (F) 0.2 LOAEL 10 days, gestation 
days 6 - 15 C Developmental: reduced fetal weight gavage with oil 200 ATSDR 1996 (Jones-Price et al. 1984a)

Carbon disulfide Mammal Rat (CD) (F) 0.2 NOAEL 10 days, gestation 
days 6 - 15 C Developmental gavage with oil 100 ATSDR 1996 (Jones-Price et al. 1984a)

Chlordane (analytical) Mammal Mouse (D) (M) 0.04 LOAEL 80 weeks C Mortality (40% decreased survival of males) diet 3.9 ATSDR 1994 (NCI 1977)

Chlordane (technical) Mammal Rat (A) (Rattus  sp.) 0.325 LOAEL 3 generations C
Elevated mortality (11%) in 2nd F3 

generation litters, gross and microscopic 
pathology

60 mg/kg diet 4.9CD1 Eisler 1990 (NRCC 1975, WHO 1984 (Ingle 1967))

Chlordane (technical) Mammal Rat (A) (Rattus  sp.) 0.325 NOAEL 3 generations C Development 30 mg/kg diet 2.4CD1 Eisler 1990 (NRCC 1975, WHO 1984 (Ingle 1967))
Chlordane (technical) Avian Red-winged Blackbird (A) 0.064 LOAEL 84 days C Mortality (26%) 50 mg/kg in diet 10.7 Sample et al. 1996 (Stickel et al. 1983)
Chlordane (technical) Avian Red-winged Blackbird (A) 0.064 NOAEL 84 days C Mortality 10 mg/kg in diet 2.14 Sample et al. 1996 (Stickel et al. 1983)

Chlorobenzene Mammal Rat (F344/N) 0.325 LOAEL 2 years C Liver histopathology gavage 120 IRIS 2004 (NTP 1985)
Chlorobenzene Mammal Rat (F344/N) 0.325 NOAEL 2 years C Liver histopathology gavage 60 IRIS 2004 (NTP 1985)

Chloroform Mammal Rat 0.325 LOAEL 12 days, gestation 
days 6-18 C Developmental (reduction in fetal weight) gavage with oil 126 IRIS 2005 (Thompson et al. 1974)
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Chloroform Mammal Rat 0.325 NOAEL 12 days, gestation 
days 6-18 C Developmental gavage with oil 50 IRIS 2005 (Thompson et al. 1974)

Chromium Mammal Rat (E) (Sprague-Dawley 0.6 (M)  0.35 
(F)

LD50 Single Dose L Mortality gavage 183 (female) - 
200 (male) ATSDR 2000 (Vernot et al. 1977)

Chromium Avian Black Duck (adult)(F) 1.25 LOAEL 10 months C Reproduction (reduced duckling survival) 50 mg CR III/kg-diet 5 Sample et al. 1996 (Haseltine et al. unpublished data 
1985)

Chromium Avian Black Duck (adult)(F) 1.25 NOAEL 10 months C No adverse reproductive effects 10 mg CR III/kg-diet 1 Sample et al. 1996 (Haseltine et al. unpublished data 
1985)

cis-1,2-Dichloroethene Mammal Rat (M) (Sprague-Dawley) 0.6 LOAEL 90 days (1/d) S Body Weight (27% decreased) gaviage in oil 290 ATSDR 1996 (McCauley et al. 1990
cis-1,2-Dichloroethene Mammal Rat (M) (Sprague-Dawley) 0.6 NOAEL 91 days (1/d) S Body Weight gaviage in oil 97 ATSDR 1996 (McCauley et al. 1991

cis-chlordane (alpha) Mammal Rat (B) (Rattus  sp.) 0.325 LOAEL 4-5 months S Increased mortality and growth retardation 35 mg/kg-diet 2.9CD1 Eisler 1990 (WHO 1984 (Ingle 1967))

cis-chlordane (alpha) Mammal Rat (B) (Rattus  sp.) 0.325 NOAEL 4-5 months S Mortality and Growth 25 mg/kg-diet 2.0CD1 Eisler 1990 (WHO 1984 (Ingle 1967))

Cobalt Mammal Rat (A) 0.325 LOAEL
gestation day 14 

through lactation day 
21

C Stunted pup growth gavage 5.4 ATSDR 2001 (Domingo et al. 1984)

Cobalt Avian Chicken (1 day old chicks) 0.144 LOAEL 5 weeks S Growth diet 100 EPA EcoTox 2004 (Hill 1974)
Cobalt Avian Chicken (1 day old chicks) 0.144 NOAEL 5 weeks S Growth diet 50 EPA EcoTox 2004 (Hill 1974)
Copper Mammal Mink (A) 1 LOAEL 357 days C Reproduction (decreased kit survival) 110.5 mg Cu/kg-diet 15.14 Sample et al. 1996 (Aulerich et al. 1982)
Copper Mammal Mink (A) 1 NOAEL 357 days C Reproduction 85.5 mg Cu/kg-BW/day 11.71CD1 Sample et al. 1996 (Aulerich et al. 1982)

Copper Avian Chicken (B)  (1-day to 5-week 
old chicks) 0.144 LOAEL 10 weeks C Growth and survival (>30% reduction in 

growth, 15% mortality) 749 mg Cu/kg-diet 62 Sample et al. 1996 (Mehring et al. 1960)

Copper Avian Chicken (B)  (1-day to 5-week 
old chicks) 0.144 NOAEL 10 weeks C Growth and survival 570 mg Cu/kg-diet 47 Sample et al. 1996 (Mehring et al. 1960)

Cyanide Mammal Rat (C) (Wistar) 0.273 NOAEL Days 1-16 of 
gestation C Developmental (decrease growth in pups) diet 68.7 Sample et al. 1996 (Tewe and Maner 1981)

Cyanide Avian Chicken (chicks) (A) 0.098 LOAEL 20 days A Depressed growth and food intake 135 mg HCN/kg-diet / 
130 mg CN/kg-diet 13.05CD1 Eisler 1991 (Elzubier and Davis 1988)

Dibenzofuran Mammal Rat 0.325 LOAEL 103 weeks C Decreased survival after 1.5 years 2,3-Benzofuran 30 NTP 1989
Dibenzofuran Avian Red-winged Blackbird 0.065 LD50 Single dose L Mortality gavage 102 Schafer et al. 1983

Dichlorodifluoromethane Mammal Rat NOAEL 3 generation C No effect 300 mg/kg diet 15 IRIS 2006 (Sherman 1974)
Dichlorodifluoromethane Mammal Rat LOAEL 3 generation C Reduced body weight 3000 mg/kg diet 150 IRIS 2006 (Sherman 1974)

Diethyl phthalate Mammal Mouse (M) (CD-1) 0.04 LOAEL 2-generations C Body Weight (47% weight gain inhibition in 
F1 adults) ad lib in food 3250 (1) ATSDR 1995 (Lamb et al. 1987)

Diethyl phthalate Mammal Mouse (M) (CD-1) 0.04 NOAEL 2-generations C Body Weight ad lib in food 1625 (1) ATSDR 1995 (Lamb et al. 1987)
Di-n-butyl phthalate Mammal Rat 0.325 LOAEL 52 weeks C Survival diet 625 ATSDR 1990 (Smith 1953)
Di-n-butyl phthalate Mammal Rat 0.325 NOAEL 52 weeks C Survival diet 125 ATSDR 1990 (Smith 1953)

Di-n-butyl phthalate Avian Ringed Dove 0.155 LOAEL 4 weeks (breeding) C Decreased eggshell thickness, increased 
water permeability diet 1.12 Sample et al. 1996 (Peakall 1974)

Di-n-octyl phthalate Mammal Mouse 0.025 LOAEL Days 6-13 of 
gestation C Developmental (reduced liveborn per litter) 9780 ATSDR 1997 (Hardin et al. 1987)

Dioxin Mammal Rat (F) (Sprague-Dawley) 0.35 LOAEL 3 generations C Reproduction, fertility and neonate survival diet 0.00001 HSDB 2004 & ATSDR 1998
(Murray et al. 1979)

Dioxin Mammal Rat (F) (Sprague-Dawley) 0.35 NOAEL 3 generation C Reproduction diet 0.000001 HSDB 2004 & ATSDR 1998
(Murray et al. 1979)

Dioxin Avian Chicken 0.153 LOAEL 21 days C Reproduction: chick edema, liver 
enlargement, deaths diet 0.000001 Eisler 1986 (Gilbertson 1983)

Endosulfan (alpha-, beta-, and sulfate) Mammal Rat (B) 0.325 LOAEL 11 weeks C Increased pup mortality diet 8 ATSDR 2000 (Hoechst 1982)
Endosulfan (alpha-, beta-, and sulfate) Mammal Rat (B) 0.325 NOAEL 11 weeks C Developmental diet 4 ATSDR 2000 (Hoechst 1982)
Endosulfan (alpha-, beta-, and sulfate) Avian Mallard (A) 7 days old 0.034 LD50 acute L Mortality 6.47 Hudson et al. 1972

Endrin and Endrin Aldehyde Mammal Mouse (CFW Swiss) (F) (A) 0.022 LOAEL 120 days C Reproductive (reduced litter size) food 0.65 ATSDR 1996 (Good and Ware 1969)

Endrin and Endrin Aldehyde Avian Screech Owl (A) 0.181 LOAEL >83 days C Reproduction (reduction in egg production 
and hatching success) oral in diet 0.1035 Sample et al. 1996 (Fleming et al. 1982)

Ethylbenzene Mammal Rat (F) 0.325 LOAEL 6 months, 5 
days/week S

Increased liver weight; cloudy swelling of 
parenchymal liver cells (less serious)

Increased kidney weight; cloudy swelling of 
kidney tubular epithelium (less serious)

Gavage in oil 408 ATSDR 1999 (Wolf et al. 1956)

Ethylbenzene Mammal Rat (F) 0.325 NOAEL 6 months, 5 
days/week S No Hepatic or Renal Effects Gavage in oil 136 ATSDR 1999 (Wolf et al. 1956)

Ethylbenzene Avian Mallard 1.134 LDLO 8 days L Mortality 5620 ppm 313CD1 Pesticide Ecotoxicity Database 2000
Furan Mammal Rat 0.35 NOAEL 13 S Reduced body, thymus, and liver weights diet 0.00016 Sample et al. 1996 (Poiger et al. 1989)
Furan Mammal Rat 0.35 LOAEL 13 S No effect diet 0.0016 Sample et al. 1996 (Poiger et al. 1989)
Furan Avian Chicken 0.121 LOAEL 21 days S Mortality diet 0.0001 Samplet et al. 1996 (McKinney et al. 1976)

gamma-BHC Mammal Rat (G) 0.325 LOAEL 138 days C Reproduction (reduction in fecundicty and 
litter size) 10 Smith 1991

gamma-BHC Mammal Rat (G) 0.325 NOAEL 138 days C Reproduction 5 Smith 1991
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gamma-BHC Avian Mallard (G) 1 LOAEL 8 weeks C

Reproduction (reduced eggshell thickness, 
laid fewer

eggs, and longer time intervals between egg 
laying)

oral intubation 20 mg/kg/d Sample et al. 1996 (Chakravarty and Lahiri 1986)

Heptachlor Mammal Rat (H) 0.325 LOAEL 60 d during 
reproduction C Reproduction/Developmental (decreased 

fertility, increased resorption) given in food 0.25 ATSDR 1993 (Green 1970)

Heptachlor Mammal Mink (H) 1 LOAEL 181 days C Reproduction (23% and 19% reduction in kit 
weight) oral in diet 1 Sample et al. 1996 (Crum et al. 1993)

Heptachlor Avian Japanese Quail (H) (14-days 
old) 0.0148 LOAEL 5 days A Mortality (93%) 141 mg/kg-diet 101CD1 Hill and Camardese 1986

Heptachlor Avian Japanese Quail (H) (14-days 
old) 0.0148 NOAEL 5 days A Mortality (7%) 50 mg/kg-diet 50.9CD1 Hill and Camardese 1986

Heptachlor epoxide Mammal Rat (HE) 0.325 LOAEL 3 generations C Reproduction (Pup survival) 0.5 IRIS 2005 (Dow 1959)
Heptachlor epoxide Mammal Rat (HE) 0.325 NOAEL 3 generations C Reproduction 0.25 IRIS 2005 (Dow 1959)
Hexachlorobenzene Mammal Rat 0.325 LOAEL 4 generations C Reproduction 40 ppm in diet 3.3CD1 Grant et al. 1977
Hexachlorobenzene Mammal Rat 0.325 NOAEL 4 generations C Reproduction 1.42 Grant et al. 1977
Hexachlorobenzene Avian Japanese Quail 0.15 LOAEL 90 days C Reproduction and chick survival 20 mg/kg-diet 1.05(2) Schwetz et al. 1974
Hexachlorobenzene Avian Japanese Quail 0.15 NOAEL 90 days C Reproduction 0.53 Vos et al. 1971

Hexachlorobutadiene Mammal Rat 0.325 LOAEL 2 years C Body weight (8-20% reduced mean body 
weight in males, 5-12% in females) in food 2 ATSDR 1994 (Kociba et al. 1977)

Hexachlorobutadiene Mammal Rat 0.325 NOAEL 2 years C Body weight in food 0.2 ATSDR 1994 (Kociba et al. 1977)
Hexachlorobutadiene Avian Japanese Quail 0.15 NOAEL 90 days C Reproduction 30 mg/kg 1.56(1) Schwetz et al. 1974

Hexachlorocyclopentadiene Mammal Rat (M) (F344) 0.4 LOAEL 13 weeks, 1/d, 5d/wk S Body Weight                            (reduced by 21-
58%) gavage in corn oil 38 ATSDR 1999 (Abdo et al. 1984)

Hexachlorocyclopentadiene Mammal Rat (M) (F344) 0.4 NOAEL 13 weeks, 1/d, 5d/wk S Body Weight                            gavage in corn oil 19 ATSDR 1999 (Abdo et al. 1984)

Hexachloroethane Mammal Rat 0.325 LOAEL day 6 to 16 of 
gestation C Maternal toxicity, reduced number of fetuses, 

increased fetal reabsorbtion gavage 500 IRIS 2004 (Weeks et al. 1979)

Hexachloroethane Mammal Rat 0.325 NOAEL Gestation C No reproductive effects gavage 100 IRIS 2004 (Weeks et al. 1979)
Isodrin Mammal Rat (M) 0.4 LC50 single dose L Mortality oral 15 Gaines 1969

Isopropylbenzene (cumene) Mammal Rat (F) (Wistar) 0.32 LOAEL 10-18 weeks S Increased average kidney weight in female 
rats Oral 462 IRIS 2005 (Wolf et al. 1956)

Isopropylbenzene (cumene) Mammal Rat (F) (Wistar) 0.32 NOAEL 10-18 weeks S Increased average kidney weight in female 
rats Oral 154 IRIS 2005 (Wolf et al. 1956)

Isopropylbenzene (cumene) Avian Red-winged Blackbird 0.065 LD50 Single Dose L Mortality Oral 98 Schafer et al. 1983
Lead (inorganic) Mammal Rat (B) 0.325 LOAEL 3 generations C Reduced Offspring Weight diet 80 Sample et al. 1996 (Azar et al. 1973)
Lead (inorganic) Mammal Rat (B) 0.325 NOAEL 3 generations C Reproduction diet 8 Sample et al. 1996 (Azar et al. 1973)

Lead (inorganic) Mammal Rat (B) 0.325 LOAEL 7 weeks C Development 25 mg/L (drinking water) 3.35CD2 Eisler 1988 (Kimmel et al. 1980)

Lead (inorganic) Avian Japanese Quail (B) 0.15 LOAEL 12 weeks C Egg Production, Fertility 100 mg/kg-diet 11.3 Sample et al. 1996 (Edens et al. 1976)
Lead (inorganic) Avian Japanese Quail (B) 0.15 NOAEL 12 weeks C Reproduction 10 mg/kg-diet 1.13(1) Sample et al. 1996 (Edens et al. 1976)
Lead (inorganic) Avian Am. Kestrel (nestlings) (C) 0.044 LOAEL 10 days A Growth diet 125 Hoffman et al. 1985
Lead (inorganic) Avian Am. Kestrel nestling (C) 0.044 NOAEL 10 days A Growth diet 25 Hoffman et al. 1985

Manganese Mammal Rat (D) (Long-Evans) 0.35 LOAEL 224 days through 
gestation C Reproductive effects (reduced fertility and 

pregnancy percentage) 3550 mg/kg-diet 284(1) Sample et al. 1996 (Laskey et al. 1982)

Manganese Mammal Rat (D) (Long-Evans) 0.35 NOAEL 224 days through 
gestation C Reproductive effects 1100 mg/kg-diet 88(1) Sample et al. 1996 (Laskey et al. 1982)

Manganese Avian Japanese Quail (D) (M) (1- day 
old chicks) 0.072 NOAEL 75 days C Growth 5056 mg/kg-diet 977(2) Sample et al. 1996 (Laskey and Edens 1985)

Manganese Avian Turkey poults 0.534 LOAEL 3 wks S Growth reduced oral in diet 4,800 NRC 1994 (Vohra and Kratzer 1968)

Mercury (inorganic) Mammal Rat (B) (Fischer 344) 0.325 LOAEL 2 years, 5 d/wk, 1x/d C
Body Weight (24% decrease in male bw 
gain, 16% decrease in female bw gain) & 

Mortality (increased in males)
gavage with water 1.9 ATSDR 1999 (NTP 1993)

Mercury (inorganic) Avian Japanese Quail (B) 0.15 LOAEL 1 yr C Fertility and hatchability decreased  8 mg Hg/kg-food 0.9 Sample et al. 1996 (Hill and Schaffner 1976)
Mercury (inorganic) Avian Japanese Quail (B) 0.15 NOAEL 1 yr C No adverse effects in diet 0.45 Sample et al. 1996 (Hill and Schaffner 1976)

Methoxychlor Mammal Rat 0.325 LOAEL 11 months C Reproduction oral in diet 8 Sample et al. 1996 (Gray et al. 1988)
Methoxychlor Mammal Rat 0.325 NOAEL 11 months C Reproduction oral in diet 4 Sample et al. 1996 (Gray et al. 1988)
Methoxychlor Avian California quail 0.173 LD50 9-10 months L Mortality > 2000 Hudson et al. 1984

Methylene chloride Mammal Mouse (Swiss-Webster) 0.03 LOAEL 64 wks, 4-5 d/wk C Increased mortality after 36 weeks gavage-oil 64 ATSDR 2000 (Maltoni et al. 1988)
MTBE Mammal Rat 0.325 NOAEL 104 weeks C Reproduction and Body Weight gavage oil 1000 ATSDR 1996 (Belpoggi et al. 1995)

Naphthalene Mammal Rat (Sprague-Dawley) 0.325 LOAEL 9 days (gestation 
days 6-15) C Body weight (>20% maternal weight loss, no 

fetotoxicity) gavage in oil 150 ATSDR 2003 (NTP 1991)

Naphthalene Mammal Rat (Sprague-Dawley) 0.325 NOAEL 9 days (gestation 
days 6-15) C Body weight (No effect, no fetotoxicity) gavage in oil 50 ATSDR 2003 (NTP 1991)

Naphthalene Avian Mallard 1.134 LOAEL C increase liver weight/blood flow 228 Patton and Dieter 1980
n-Butylbenzene Mammal Mouse 0.0325 LD50 Single Dose L Mortality Oral 1995 HSDB 2005 (Tanii et al. 1995)
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Nickel Mammal Rats (M&F) (C) (Wistar) 0.41 LOAEL

Multigenerational 
study (11 wks prior to 

mating, during 
mating, gestation, 

lactation)

C Reproductive (increased # of stillborns) given in food 22.5 ATSDR 2003 (Ambrose et al. 1976)

Nickel Mammal Rats (M&F) (C) (Wistar) 0.41 LOAEL 28-76 days C Reproductive (significant decrease in # pups 
born, # pups survive)(decreased fertility) in drinking water 3.6 ATSDR 2003 (Kakela et al. 1999)

Nickel Avian Mallard Duckling 0.782 LOAEL 90 days C 70% Mortality, 
reduced Growth

1069 mg/kg given in 
food 107(2) Sample et al. 1996 (Cain and Pafford 1981)

Nickel Avian Mallard Duckling 0.782 NOAEL 90 days C Mortality, Growth 774 mg/kg given in food 77.4(2) Sample et al. 1996 (Cain and Pafford 1981)

n-Propylbenzene Mammal Rat 0.325 LD50 Single Dose L Mortality Oral 6040 HSDB 2005 (Budavari 1996)

Pentachlorophenol Mammal Rat (F) 0.325 LOAEL 6-15 days of 
gestation C Development (maternal dose lethal to 1/2 

embryos)
gavage in oil
(pure PCP) 16 ATSDR 2001 (Schwetz et al. 1974)

Pentachlorophenol Mammal Rat (F) 0.325 NOAEL 6-15 days of 
gestation C Development gavage in oil       (pure 

PCP) 5 ATSDR 2001 (Schwetz et al. 1974)

Pentachlorophenol Avian Chicken 1.805 LOAEL 8 weeks S Decreased body weights 1200 mg/kg-diet 87(1) Prescott et al. 1982
Pentachlorophenol Avian Chicken 2.44 NOAEL 8 weeks S No adverse effects on body weight 600 mg/kg-diet 43.5(1) Prescott et al. 1982
sec-Butylbenzene Mammal Rat 0.325 LD50 Single Dose L Mortality Oral 2240 HSDB 2005 (Tanii et al. 1995)

Selenium Mammal Rat (F) (J)  (Wistar) 0.32 LOAEL 1 year (2 generations) C Reproductive (50% reduction in # of pups 
reared in 2nd generation in water 0.35 ATSDR 2003 (Rosenfeld and Beath 1954)

Selenium Mammal Rat (F) (J) (Wistar) 0.32 NOAEL 1 year (2 generations) C Reproduction in water 0.21 ATSDR 2003 (Rosenfeld and Beath 1954)

Selenium Avian Mallard (G) 1 LOAEL 100 days C Reproduction (Duckling Survival) 8 mg/kg in diet 0.8 Sample et al. 1996 (Heinz et al. 1989)
Selenium Avian Mallard (G) 1 NOAEL 100 days C Reproduction 4 mg/kg in diet 0.4 Sample et al. 1996 (Heinz et al. 1989)

Silver Mammal Rat 0.325 LOAEL 11 months C Growth 20 mg/L (water) 2.7CD2 US EPA 1980

Silver Avian Turkey (B) poults 1.04 LOAEL 35 days S Growth 300 mg/kg-diet/ 193.9 
mg Ag/kg-diet 16.03CD1 NAS 1980 (Jensen et al. 1974)

Silver Avian Turkey (B) poults 0.81 NOAEL 28 days S Growth 100 mg/kg-diet/ 64.6 mg 
Ag/kg-diet 6.58CD1 NAS 1980 (Jensen et al. 1974)

Styrene Mammal Dog 14 LOAEL 6 weeks S Red blood cell and liver effects 100 mg/kg/day 400(1) Quast et al. 1979
tert-Butylbenzene Mammal Rat(M)  (Chr-DC) 0.325 LOAEL Single Dose A Mortality (2 out of 10 died) Oral gavage 3400 HSDB 2005 (HLTIM 1978)
Tetrachloroethene Mammal Mouse (Swiss-Cox) 0.0325 LOAEL 6 weeks, 5d/wk S Hepatotoxicity gavage 200 ATSDR 1997 (Buben and O'Flaherty 1985)
Tetrachloroethene Mammal Mouse (Swiss-Cox) 0.0325 NOAEL 6 weeks, 5d/wk S Hepatotoxicity gavage 100 ATSDR 1997 (Buben and O'Flaherty 1985)

Thallium Mammal Rat (C) 0.325 LOAEL 36 weeks C Increased Mortality water 1.4 ATSDR 1992 (Manzo et al. 1983)

Thallium Avian Golden Eagle (C) 4.2 LD50 Single Dose L Mortality (7 days) 60-120 mg/kg-BW/day/ 
81 mg Tl/kg-BW/day 81 EPA EcoTox 2004 (Bean and Hudson 1976)

Toluene Mammal Mouse 0.0325 LOAEL gestation days 6-12 C Reproduction 260 Sample et al. 1996 (Nawrot and Staples 1979)

Total PCBs Mammal Mink - NS (F) (D) 1.35 LOAEL 21 weeks C Decreased reproduction rates and litter size 
(serious effect) in food 0.9 ATSDR 2000 (Aulerich and Ringer 1977)

Total PCBs Mammal Mink - NS (F) (D) 1.35 NOAEL 21 weeks C Reproduction in food 0.2 ATSDR 2000 (Aulerich and Ringer 1977)

Total PCBs Avian Ring-necked Pheasant 1 LOAEL 17 weeks C Reproduction (reduced egg hatchability) 12.5 mg/bird/week orally 
via gelatin capsule 1.8 mg/kg/d Sample et al. 1996 (Dahlgren et al. 1972)

Toxaphene Mammal Rat 0.325 LOAEL Gestation days 7-16 C Developmental administered once per 
day in diet 12.5 Chernoff and Carver 1976

Toxaphene Avian Northern Bobwhite 0.191 LOAEL 4 months S Thyroid hypertrophy 5 mg/kg in diet 0.52CD1 Pollock and Kilgore 1978
trans-1,2-Dichloroethene Mammal Rat (M) (Sprague-Dawley) 0.6 NOAEL 90 days (ad lib) S Body Weight in water 3114 ATSDR 1996 (Hayes et al. 1987)

trans-chlordane (beta) Mammal Rat (C) 0.325 LOAEL 8 months S Decreased survival and growth 75 mg/kg in diet 6.12CD1 Eisler 1990 (WHO 1984)
trans-chlordane (beta) Mammal Rat (C) 0.325 NOAEL 8 months S Survival, growth 35 mg/kg in diet 2.85CD1 Eisler 1990 (WHO 1984)

Trichloroethene Mammal Rat (Sprague-Dawley) (F) 0.35 LOAEL gestation days 6-15 C Development (increased prenatal loss) gavage with oil 1125 ATSDR 1997 (Narotsky et al. 1995)
Trichloroethene Mammal Rat (Sprague-Dawley) (F) 0.35 NOAEL gestation days 6-15 C Development (increased prenatal loss) gavage with oil 844 ATSDR 1997 (Narotsky et al. 1995)

Trichlorofluoromethane Mammal Rat 0.325 LOAEL 78 weeks C Survival and histopathology gavage 488 IRIS 2004 (NCI 1978)

Vanadium Mammal Rat 0.26 LOAEL

60 days prior to 
gestation, through 
gestation, delivery, 

and lactation

C Development (reduced pup weigh)
5 mg NaVO3/kg-d/ 

gavage
2.1 ATSDR 1992 (Domingo et al. 1986)

Vanadium Avian Chicken (1-day old) 0.121 LOAEL 28 days S Reduced growth diet 8 NAS 1980 (Berg 1963)
Vanadium Avian Chicken (1-day old) 0.121 NOAEL 28 days S Reduced growth diet 6 NAS 1980 (Berg 1963)

Vinyl chloride Mammal Rat (Wistar) 0.41 LOAEL 149 wk, 4 hr/d C Mortality in food 1.7 ATSDR 2004 (Til et al. 1983, 1991)
Sample et al. 1996 (Feron et al. 1981)

Xylenes Mammal Rat (F344/N) (M) 0.4 LOAEL 13 weeks S 15% decrease in body weight gavage in oil 1000 ATSDR 1995 (NTP 1986)
Xylenes Mammal Rat (F344/N) (M) 0.4 NOAEL 13 weeks S No Body Weight Effects gavage in oil 500 ATSDR 1995 (NTP 1986)

Zinc Mammal Rat (F) (A) 0.35 LOAEL 150 d C Reproduction (none in females) food 250 ATSDR 2003 (Sutton and Nelson 1937)
Zinc Mammal Rat (F) (A) 0.35 NOAEL 150 d C Reproduction food 50 ATSDR 2003 (Sutton and Nelson 1937)
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Zinc Avian Leghorn hen (B) 1.766 LOAEL 44 weeks C Reproduction (egg hatchability <20% of 
controls) diet 131 Sample et al. 1986 (Stahl et al. 1990)

Zinc Avian Leghorn hen (B) 1.935 NOAEL 44 weeks C Reproduction diet 14.5 Sample et al. 1986 (Stahl et al. 1990)

: C (chronic), S (Subchronic), A (Acute), L (LD50)
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Agency for Toxic Substances and Disease Registry (ATSDR).  1995.  Toxicological Profile for 1,1,1-Trichloroethane.  Division of Toxicology. Atlanta, Georgia.
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Table 3-9. Summary of Toxicity Reference Values for Terrestrial Avian Receptors

kg NOAEL LOAEL NOAEL LOAEL -- NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

1,1,2,2-Tetrachloroethene Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

1,2-Dichlorobenzene Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

1,2-Dichloroethane Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

2,3,7,8-TCDD TEQ (Avian)# Barn Owl 0.479 --- 0.15 1.0 --- 1.00 1 1 1 1 5 1 2.00E-07 1.00E-06
(as dioxin) Snowy Egret 0.371 --- 0.15 1.0 --- 1.00 1 1 1 1 5 1 2.00E-07 1.00E-06
Chronic Mourning Dove 0.119 --- 0.15 1.0 --- 1.00 1 1 1 1 5 1 2.00E-07 1.00E-06

Red-Winged Blackbird 0.0415 --- 0.15 1.0 --- 1.00 1 1 1 1 5 1 2.00E-07 1.00E-06

2,4-Dimethylphenol Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

2,4-Dinitrotoluene Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

2-Methylnaphthalene Barn Owl 0.479 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05
(as Acenaphthene) Snowy Egret 0.371 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05
Acute Mourning Dove 0.119 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05

Red-Winged Blackbird 0.0415 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05

4,4'-DDT# Barn Owl 0.479 --- 3.50 1.0 --- 1.00 1 1 1 1 5 1 5.60E-03 2.80E-02
Snowy Egret 0.371 --- 3.50 1.0 --- 1.00 1 1 1 1 5 1 5.60E-03 2.80E-02

Chronic Mourning Dove 0.119 --- 3.50 1.0 --- 1.00 1 1 1 1 5 1 5.60E-03 2.80E-02
Red-Winged Blackbird 0.0415 --- 3.50 1.0 --- 1.00 1 1 1 1 5 1 5.60E-03 2.80E-02

Acetone Barn Owl 0.479 0.15 --- 1.0 1.00 --- 30 1 1 1 1 1 173 No TRV
Snowy Egret 0.371 0.15 --- 1.0 1.00 --- 30 1 1 1 1 1 173 No TRV

Acute Mourning Dove 0.119 0.15 --- 1.0 1.00 --- 30 1 1 1 1 1 173 No TRV
Red-Winged Blackbird 0.0415 0.15 --- 1.0 1.00 --- 30 1 1 1 1 1 173 No TRV

alpha-BHC# Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

alpha-Chlordane# Barn Owl 0.479 0.064 0.064 1.0 1.00 1.00 1 1 1 1 1 1 2.14 10.7
(as Technical Chlordane) Snowy Egret 0.371 0.064 0.064 1.0 1.00 1.00 1 1 1 1 1 1 2.14 10.7
Chronic Mourning Dove 0.119 0.064 0.064 1.0 1.00 1.00 1 1 1 1 1 1 2.14 10.7

Red-Winged Blackbird 0.0415 0.064 0.064 1.0 1.00 1.00 1 1 1 1 1 1 2.14 10.7

Antimony Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Arsenic Barn Owl 0.479 0.044 0.044 1.00 1.00 1.00 1 1 1 1 1 1 2.46 7.38
Snowy Egret 0.371 0.044 0.044 1.00 1.00 1.00 1 1 1 1 1 1 2.46 7.38

Chronic Mourning Dove 0.119 0.044 0.044 1.00 1.00 1.00 1 1 1 1 1 1 2.46 7.38
Red-Winged Blackbird 0.0415 0.044 0.044 1.00 1.00 1.00 1 1 1 1 1 1 2.46 7.38

Barium Barn Owl 0.479 0.121 0.121 1.0 1.00 1.00 1 1 10 4 1 1 20.83 104.13
Snowy Egret 0.371 0.121 0.121 1.0 1.00 1.00 1 1 10 4 1 1 20.83 104.13

Subchronic Mourning Dove 0.119 0.121 0.121 1.0 1.00 1.00 1 1 10 4 1 1 20.83 104.13
Red-Winged Blackbird 0.0415 0.121 0.121 1.0 1.00 1.00 1 1 10 4 1 1 20.83 104.13

Benzaldehyde Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Benzene Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

bis(2-Ethylhexyl)phthalate Barn Owl 0.479 0.082 0.082 1.0 1.00 1.00 1 1 10 4 1 1 0.35 8.7
Snowy Egret 0.371 0.082 0.082 1.0 1.00 1.00 1 1 10 4 1 1 0.35 8.7

Subchronic Mourning Dove 0.119 0.082 0.082 1.0 1.00 1.00 1 1 10 4 1 1 0.35 8.7
Red-Winged Blackbird 0.0415 0.082 0.082 1.0 1.00 1.00 1 1 10 4 1 1 0.35 8.7

Butyl benzyl phthalate Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Cadmium# Barn Owl 0.479 1.153 1.153 1.0 1.00 1.00 1 1 1 1 1 1 1.45 20.03
Snowy Egret 0.371 1.153 1.153 1.0 1.00 1.00 1 1 1 1 1 1 1.45 20.03

Chronic Mourning Dove 0.119 1.153 1.153 1.0 1.00 1.00 1 1 1 1 1 1 1.45 20.03
Red-Winged Blackbird 0.0415 1.153 1.153 1.0 1.00 1.00 1 1 1 1 1 1 1.45 20.03

Carbazole Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Carbon disulfide Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Chromium# Barn Owl 0.479 1.25 1.25 1.0 1.00 1.00 1 1 1 1 1 1 1.0 5.0

101
101
101
101

---
---

5

20.03
20.03

20.03
20.03

34.8
34.8
34.8
34.8

416.53
416.53

7.38

416.53
416.53

7.38
7.38
7.38

10.7
10.7
10.7

10.7

---

---
---
---

2.80E-02
2.80E-02
2.80E-02
2.80E-02

1.00E-06
1.00E-06
1.00E-06

1.00E-06

1

1.45
1.45

1.45
1.45

3.48
3.48
3.48
3.48

208.26
208.26

2.46

208.26
208.26

2.46
2.46
2.46

2.14
2.14
2.14

2.14

5200

5200
5200
5200

---
---
---
---

---
---

---

---
---
---
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to 
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FactorfNOAELc LOAELd
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LOAEL 
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Factore
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Uncertainty Factors UFg

NOAEL 
to 

LOAEL

--- Chicken

--- Brown 
Pelican

---
Red-

Winged 
Blackbird

Coturnix 
quail ---

Red-
winged 

blackbird 

Red-
winged 

blackbird 

Brown 
Headed 
Cowbird

Brown 
Headed 
Cowbird

Chicks 1 
day old  (as 

barium 
hydroxide)

Chicks 1 
day old  (as 

barium 
hydroxide)

Starlings Starlings

Mallard Mallard

Baseline Ecological Risk Assessment
Malone Service Company Superfund Site
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Table 3-9. Summary of Toxicity Reference Values for Terrestrial Avian Receptors

kg NOAEL LOAEL NOAEL LOAEL -- NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Subchronic to 
Chronic

LOAEL 
to 

NOAEL mg/kg-day mg/kg-day

Test Animal
Test Animal 

BW (kg)  b
Correction

FactorfNOAELc LOAELd

Receptor
NOAEL 

Adjustedh
LOAEL 

Adjustedh

Allometric 
Scaling 

Factore
Acute to 
Chronic 

Receptor 

BW a
Uncertainty Factors UFg

NOAEL 
to 

LOAEL

Baseline Ecological Risk Assessment
Malone Service Company Superfund Site

Snowy Egret 0.371 1.25 1.25 1.0 1.00 1.00 1 1 1 1 1 1 1.0 5.0
Chronic Mourning Dove 0.119 1.25 1.25 1.0 1.00 1.00 1 1 1 1 1 1 1.0 5.0

Red-Winged Blackbird 0.0415 1.25 1.25 1.0 1.00 1.00 1 1 1 1 1 1 1.0 5.0

Cobalt Barn Owl 0.479 0.144 0.144 1.0 1.00 1.00 1 1 10 4 1 1 5 25
Snowy Egret 0.371 0.144 0.144 1.0 1.00 1.00 1 1 10 4 1 1 5 25

Subchronic Mourning Dove 0.119 0.144 0.144 1.0 1.00 1.00 1 1 10 4 1 1 5 25
Red-Winged Blackbird 0.0415 0.144 0.144 1.0 1.00 1.00 1 1 10 4 1 1 5 25

Copper# Barn Owl 0.479 0.144 0.144 1.0 1.00 1.00 1 1 1 1 1 1 47 62
Snowy Egret 0.371 0.144 0.144 1.0 1.00 1.00 1 1 1 1 1 1 47 62

Chronic Mourning Dove 0.119 0.144 0.144 1.0 1.00 1.00 1 1 1 1 1 1 47 62
Red-Winged Blackbird 0.0415 0.144 0.144 1.0 1.00 1.00 1 1 1 1 1 1 47 62

Cyanide Barn Owl 0.479 --- 0.098 1.0 --- 1.00 1 10 1 1 5 1 0.261 1.31
Snowy Egret 0.371 --- 0.098 1.0 --- 1.00 1 10 1 1 5 1 0.261 1.31

Acute Mourning Dove 0.119 --- 0.098 1.0 --- 1.00 1 10 1 1 5 1 0.261 1.31
Red-Winged Blackbird 0.0415 --- 0.098 1.0 --- 1.00 1 10 1 1 5 1 0.261 1.31

Cyclohexane Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Dibenzofuran Barn Owl 0.479 --- 0.065 1.0 --- 1.00 1 20 1 1 5 1 1.02 5.1
Snowy Egret 0.371 --- 0.065 1.0 --- 1.00 1 20 1 1 5 1 1.02 5.1

LD50 Mourning Dove 0.119 --- 0.065 1.0 --- 1.00 1 20 1 1 5 1 1.02 5.1
Red-Winged Blackbird 0.0415 --- 0.065 1.0 --- 1.00 1 20 1 1 5 1 1.02 5.1

Endrin# Barn Owl 0.479 --- 0.181 1.0 --- 1.00 1 1 1 1 5 1 0.0207 0.1035
Snowy Egret 0.371 --- 0.181 1.0 --- 1.00 1 1 1 1 5 1 0.0207 0.1035

Chronic Mourning Dove 0.119 --- 0.181 1.0 --- 1.00 1 1 1 1 5 1 0.0207 0.1035
Red-Winged Blackbird 0.0415 --- 0.181 1.0 --- 1.00 1 1 1 1 5 1 0.0207 0.1035

Ethylbenzene Barn Owl 0.479 --- 1.134 1.0 --- 1.00 1 20 1 1 5 1 3.13 15.7
Snowy Egret 0.371 --- 1.134 1.0 --- 1.00 1 20 1 1 5 1 3.13 15.7

LD50 Mourning Dove 0.119 --- 1.134 1.0 --- 1.00 1 20 1 1 5 1 3.13 15.7
Red-Winged Blackbird 0.0415 --- 1.134 1.0 --- 1.00 1 20 1 1 5 1 3.13 15.7

Fluorene Barn Owl 0.479 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05
(as Acenaphthene) Snowy Egret 0.371 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05
Acute Mourning Dove 0.119 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05

Red-Winged Blackbird 0.0415 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05

gamma-BHC (Lindane)# Barn Owl 0.479 --- 1.0 1.0 --- 1.00 1 1 1 1 5 1 4.000 20.00
Snowy Egret 0.371 --- 1.0 1.0 --- 1.00 1 1 1 1 5 1 4.000 20.00

Chronic Mourning Dove 0.119 --- 1.0 1.0 --- 1.00 1 1 1 1 5 1 4.000 20.00
Red-Winged Blackbird 0.0415 --- 1.0 1.0 --- 1.00 1 1 1 1 5 1 4.000 20.00

gamma-Chlordane# Barn Owl 0.479 0.064 0.064 1.0 1.00 1.00 1 1 1 1 1 1 2.14 10.7
(as Technical Chlordane) Snowy Egret 0.371 0.064 0.064 1.0 1.00 1.00 1 1 1 1 1 1 2.14 10.7
Chronic Mourning Dove 0.119 0.064 0.064 1.0 1.00 1.00 1 1 1 1 1 1 2.14 10.7

Red-Winged Blackbird 0.0415 0.064 0.064 1.0 1.00 1.00 1 1 1 1 1 1 2.14 10.7

Heptachlor# Barn Owl 0.479 0.0148 0.0148 1.0 1.00 1.00 30 10 1 1 1 1 1.70 10.1
Snowy Egret 0.371 0.0148 0.0148 1.0 1.00 1.00 30 10 1 1 1 1 1.70 10.1

Acute Mourning Dove 0.119 0.0148 0.0148 1.0 1.00 1.00 30 10 1 1 1 1 1.70 10.1
Red-Winged Blackbird 0.0415 0.0148 0.0148 1.0 1.00 1.00 30 10 1 1 1 1 1.70 10.1

Hexachlorobenzene# Barn Owl 0.479 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 0.53 1.05
Snowy Egret 0.371 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 0.53 1.05

Chronic Mourning Dove 0.119 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 0.53 1.05
Red-Winged Blackbird 0.0415 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 0.53 1.05

Hexachlorobutadiene Barn Owl 0.479 0.15 --- 1.0 1.00 --- 1 1 1 1 1 1 1.56 No TRV
Snowy Egret 0.371 0.15 --- 1.0 1.00 --- 1 1 1 1 1 1 1.56 No TRV

Chronic Mourning Dove 0.119 0.15 --- 1.0 1.00 --- 1 1 1 1 1 1 1.56 No TRV
Red-Winged Blackbird 0.0415 0.15 --- 1.0 1.00 --- 1 1 1 1 1 1 1.56 No TRV

High Molecular Wight PAHs Barn Owl 0.479 0.0551 0.062 1.0 1.00 1.00 1 1 10 4 1 1 0.20 5.0
(as 7,12-Dimethylbenz(a)anthrac Snowy Egret 0.371 0.0551 0.062 1.0 1.00 1.00 1 1 10 4 1 1 0.20 5.0
Subchronic Mourning Dove 0.119 0.0551 0.062 1.0 1.00 1.00 1 1 10 4 1 1 0.20 5.0

Red-Winged Blackbird 0.0415 0.0551 0.062 1.0 1.00 1.00 1 1 10 4 1 1 0.20 5.0

Lead# Barn Owl 0.479 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 1.13 11.3
Snowy Egret 0.371 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 1.13 11.3

Chronic Mourning Dove 0.119 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 1.13 11.3
Red-Winged Blackbird 0.0415 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 1.13 11.3

Manganese Barn Owl 0.479 0.072 0.534 1.0 1.00 1.00 1 1 1 4 1 1 977 1200
Snowy Egret 0.371 0.072 0.534 1.0 1.00 1.00 1 1 1 4 1 1 977 1200

Chronic NOAEL Mourning Dove 0.119 0.072 0.534 1.0 1.00 1.00 1 1 1 4 1 1 977 1200
Subchronic LOAEL Red-Winged Blackbird 0.0415 0.072 0.534 1.0 1.00 1.00 1 1 1 4 1 1 977 1200

Mercury# Barn Owl 0.479 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 0.45 0.9
Snowy Egret 0.371 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 0.45 0.9

Chronic Mourning Dove 0.119 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 0.45 0.9
Red-Winged Blackbird 0.0415 0.0148 0.0148 1.0 1.00 1.00 1 1 1 1 1 1 0.45 0.9

Methyl acetate Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Methylene chloride Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Naphthalene Barn Owl 0.479 --- 1.134 1.0 --- 1.00 1 1 1 1 5 1 45.6 228
Snowy Egret 0.371 --- 1.134 1.0 --- 1.00 1 1 1 1 5 1 45.6 228

Chronic Mourning Dove 0.119 --- 1.134 1.0 --- 1.00 1 1 1 1 5 1 45.6 228
Red-Winged Blackbird 0.0415 --- 1.134 1.0 --- 1.00 1 1 1 1 5 1 45.6 228

Nickel# Barn Owl 0.479 0.782 0.782 1.0 1.00 1.00 1 1 1 1 1 1 77.4 107
Snowy Egret 0.371 0.782 0.782 1.0 1.00 1.00 1 1 1 1 1 1 77.4 107

Chronic Mourning Dove 0.119 0.782 0.782 1.0 1.00 1.00 1 1 1 1 1 1 77.4 107
Red-Winged Blackbird 0.0415 0.782 0.782 1.0 1.00 1.00 1 1 1 1 1 1 77.4 107

---
Red-

Winged 
Blackbird

--- 102
--- 102
--- 102
--- 102

13.05
13.05

62
62

13.05
13.05

100

62
62

100
100
100

5
5
5

---
---
---

47
47

---

50

47
47

50
50
50

1
1
1

Black Duck Black Duck

Chicks 1 
day old

Chicks 1 
day old

Chicks 1-5 
days old

Chicks 1-5 
days old

--- Chicken

--- Screech 
Owl

--- 0.1035
--- 0.1035
--- 0.1035
--- 0.1035

--- Mallard

--- 313
--- 313
--- 313
--- 313

--- Mallard

--- 20
--- 20
--- 20
--- 20

Japanese 
Quail

Japanese 
Quail

50.9 101
50.9 101
50.9 101
50.9 101

Japanese 
Quail

Japanese 
Quail

0.53 1.05
0.53 1.05
0.53 1.05
0.53 1.05

Japanese 
Quail ---

1.56 ---
1.56 ---
1.56 ---
1.56 ---

Starling Starling

2 20
2 20
2 20
2 20

Japanese 
Quail

Japanese 
Quail

1.13 11.3
1.13 11.3
1.13 11.3

977 4800

1.13 11.3

977 4800
977 4800
977 4800

0.45 0.9

0.45 0.9
0.45 0.9
0.45 0.9

--- 228

--- 228
--- 228
--- 228

77.4 107

77.4 107
77.4 107
77.4 107

Japanese 
Quail

Turkey 
Poults

Japanese 
Quail

Japanese 
Quail

--- Mallard

Mallard Mallard

--- 101

---
Red-

Winged 
Blackbird

--- 101
--- 101
--- 101

Red-
winged 

blackbird 

Red-
winged 

blackbird 

2.14 10.7
2.14 10.7
2.14 10.7
2.14 10.7
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Table 3-9. Summary of Toxicity Reference Values for Terrestrial Avian Receptors

kg NOAEL LOAEL NOAEL LOAEL -- NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Subchronic to 
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LOAEL 
to 

NOAEL mg/kg-day mg/kg-day

Test Animal
Test Animal 

BW (kg)  b
Correction

FactorfNOAELc LOAELd

Receptor
NOAEL 

Adjustedh
LOAEL 

Adjustedh

Allometric 
Scaling 

Factore
Acute to 
Chronic 

Receptor 

BW a
Uncertainty Factors UFg

NOAEL 
to 

LOAEL

Baseline Ecological Risk Assessment
Malone Service Company Superfund Site

Pentachlorophenol# Barn Owl 0.479 2.44 1.805 1.0 1.00 1.00 1 1 10 4 1 1 4.35 21.8
Snowy Egret 0.371 2.44 1.805 1.0 1.00 1.00 1 1 10 4 1 1 4.35 21.8

Subchronic Mourning Dove 0.119 2.44 1.805 1.0 1.00 1.00 1 1 10 4 1 1 4.35 21.8
Red-Winged Blackbird 0.0415 2.44 1.805 1.0 1.00 1.00 1 1 10 4 1 1 4.35 21.8

Phenanthrene Barn Owl 0.479 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05
(as Acenaphthene) Snowy Egret 0.371 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05
Acute Mourning Dove 0.119 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05

Red-Winged Blackbird 0.0415 --- 0.053 1.0 --- 1.00 1 20 1 1 5 1 1.01 5.05

Selenium# Barn Owl 0.479 1 1 1.0 1.00 1.00 1 1 1 1 1 1 0.4 0.8
Snowy Egret 0.371 1 1 1.0 1.00 1.00 1 1 1 1 1 1 0.4 0.8

Chronic Mourning Dove 0.119 1 1 1.0 1.00 1.00 1 1 1 1 1 1 0.4 0.8
Red-Winged Blackbird 0.0415 1 1 1.0 1.00 1.00 1 1 1 1 1 1 0.4 0.8

Silver Barn Owl 0.479 0.81 1.04 1.0 1.00 1.00 1 1 10 4 1 1 0.658 4.008
Snowy Egret 0.371 0.81 1.04 1.0 1.00 1.00 1 1 10 4 1 1 0.658 4.008

Subchronic Mourning Dove 0.119 0.81 1.04 1.0 1.00 1.00 1 1 10 4 1 1 0.658 4.008
Red-Winged Blackbird 0.0415 0.81 1.04 1.0 1.00 1.00 1 1 10 4 1 1 0.658 4.008

Tetrachloroethene Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Total PCBs# Barn Owl 0.479 --- 1.00 1.0 --- 1.00 1 1 1 1 5 1 0.36 1.8
Snowy Egret 0.371 --- 1.00 1.0 --- 1.00 1 1 1 1 5 1 0.36 1.8

Chronic Mourning Dove 0.119 --- 1.00 1.0 --- 1.00 1 1 1 1 5 1 0.36 1.8
Red-Winged Blackbird 0.0415 --- 1.00 1.0 --- 1.00 1 1 1 1 5 1 0.36 1.8

Total Xylenes Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Trichloroethene Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Vanadium Barn Owl 0.479 0.121 0.121 1.0 1.00 1.00 1 1 10 4 1 1 0.6 2.0
Snowy Egret 0.371 0.121 0.121 1.0 1.00 1.00 1 1 10 4 1 1 0.6 2.0

Subchronic Mourning Dove 0.119 0.121 0.121 1.0 1.00 1.00 1 1 10 4 1 1 0.6 2.0
Red-Winged Blackbird 0.0415 0.121 0.121 1.0 1.00 1.00 1 1 10 4 1 1 0.6 2.0

Vinyl chloride Barn Owl 0.479 0.00 0.00 No data No data
Snowy Egret 0.371 0.00 0.00 No data No data
Mourning Dove 0.119 0.00 0.00 No data No data
Red-Winged Blackbird 0.0415 0.00 0.00 No data No data

Zinc# Barn Owl 0.479 1.935 1.766 1.0 1.00 1.00 1 1 1 1 1 1 14.5 131
Snowy Egret 0.371 1.935 1.766 1.0 1.00 1.00 1 1 1 1 1 1 14.5 131

Chronic Mourning Dove 0.119 1.935 1.766 1.0 1.00 1.00 1 1 1 1 1 1 14.5 131
Red-Winged Blackbird 0.0415 1.935 1.766 1.0 1.00 1.00 1 1 1 1 1 1 14.5 131

Notes:

# - Defined as Bioaccumulator in Workplan
---: no test published in the Literature.
a - Dunning, J.B. 2000. CRC Handbook of Avian Body Masses. Lower of the average of adult male and female.
b -  Body Weight for Test Species were taken from references to NOAEL and LOAEL studies (k).
c -  NOAEL = No Observed Adverse Effects Level - The highest level of a stressor evaluated in a toxicity test or biological field survey that causes 
      no statistically significant difference in effect compared with the controls or a reference site.
d -  LOAEL = Lowest Observed Adverse Effects Level - The lowest level of a stressor evaluated in a toxicity test or biological field survey that has a 
      statistically significant adverse effect on the exposed organisms compared with the controls  or a reference site.
f -   A correction factor for the NOAEL and LOAEL values was calculated as:  
       Correction Factor = (BWtest species / BWreceptor)^

(1-Allometric Scaling Factor)

g -   Uncertainty Factors were obtained from the US Army Corps of Engineers "Risk Assessment Handbook, Volume II: Environmental Evaluation", EM 200-1-4, 30 June 1996.
       UFchronic = 1;  UFsubchornic-chronic = 5;  UFacute-chronic = 10, 15, 20;  UFLOAEL-NOAEL = 5 (non lethal) or 10 (lethal);  UFNOAEL-LOAEL = 0.5 (non lethal) or 1 (lethal).
h -  The NOAEL was corrected for receptor species and for chronic based as follows: 
       NOAELCorrected  = (NOAEL x Correction FactorNOAEL) / (UFNOAEL-acute-chronic x UFNOAEL-subchronic-chronic) 
       NOAELCorrected = (LOAEL x Correction FactorLOAEL) / (UFLOAEL-acute-chronic x UFLOAEL-subchronic-chronic x UFLOAEL-NOAEL)
i -  The LOAEL was corrected for receptor species and for chronic based as follows: 
      LOAELCorrected  = (LOAEL x Correction FactorLOAEL) / (UFLOAEL-acute-chronic x UFLOAEL-subchronic-chronic)
      LOAELCorrected  = (NOAEL x Correction FactorNOAEL) / (UFNOAEL-acute-chronic x UFNOAEL-subchronic-chronic x UFNOAEL-LOAEL) 

43.5 87

43.5 87
43.5 87
43.5 87

--- 101
--- 101
--- 101
--- 101

Chicken Chicken

---
Red-

Winged 
Blackbird

Mallard Mallard 0.4 0.8

0.4 0.8
0.4 0.8

0.4 0.8

Turkey 
Poults

Turkey 
Poults

6.58 16.03
6.58 16.03
6.58 16.03
6.58 16.03

---
Ring-

necked 
Pheasant

--- 1.8
--- 1.8
--- 1.8
--- 1.8

Chicks (1 
day old)

Chicks (1 
day old)

6 8
6 8
6 8
6 8

14.5 131
14.5 131

Leghorn 
hen

Leghorn 
hen

14.5 131
14.5 131
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Table 3-10. Summary of Toxicity Reference Values for Terrestrial Mammalian Receptors

kg NOAEL LOAEL NOAEL LOAEL -- NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

1,1,2,2-Tetrachloroethene Deer Mouse 0.0207 --- 0.04 1.00 --- 1.00 1 1 1 1 5 1 57 284
Least Shrew 0.0156 --- 0.04 1.00 --- 1.00 1 1 1 1 5 1 57 284

Chronic Raccoon 5.63 --- 0.04 1.00 --- 1.00 1 1 1 1 5 1 57 284
Coyote 10.0 --- 0.04 1.00 --- 1.00 1 1 1 1 5 1 57 284

1,2-Dichlorobenzene Deer Mouse 0.0207 0.33 --- 1.00 1.00 --- 1 1 1 1 1 1 120 No TRV
Least Shrew 0.0156 0.33 --- 1.00 1.00 --- 1 1 1 1 1 1 120 No TRV

Chronic Raccoon 5.63 0.33 --- 1.00 1.00 --- 1 1 1 1 1 1 120 No TRV
Coyote 10.0 0.33 --- 1.00 1.00 --- 1 1 1 1 1 1 120 No TRV

1,2-Dichloroethane Deer Mouse 0.0207 0.00 0.00 No data No data
Least Shrew 0.0156 0.00 0.00 No data No data
Raccoon 5.63 0.00 0.00 No data No data
Coyote 10.0 0.00 0.00 No data No data

2,3,7,8-TCDD TEQ (Mammal)# Deer Mouse 0.0207 0.35 0.35 1.000 1.00 1.00 1 1 1 1 1 1 1.00E-06 1.00E-05
Least Shrew 0.0156 0.35 0.35 1.000 1.00 1.00 1 1 1 1 1 1 1.00E-06 1.00E-05

Chronic Raccoon 5.63 0.35 0.35 1.000 1.00 1.00 1 1 1 1 1 1 1.00E-06 1.00E-05
Coyote 10.0 0.35 0.35 1.000 1.00 1.00 1 1 1 1 1 1 1.00E-06 1.00E-05

2,4-Dimethylphenol Deer Mouse 0.0207 0.00 0.00 No data No data
Least Shrew 0.0156 0.00 0.00 No data No data
Raccoon 5.63 0.00 0.00 No data No data
Coyote 10.0 0.00 0.00 No data No data

2,4-Dinitrotoluene Deer Mouse 0.0207 0.00 0.00 No data No data
Least Shrew 0.0156 0.00 0.00 No data No data
Raccoon 5.63 0.00 0.00 No data No data
Coyote 10.0 0.00 0.00 No data No data

2-Methylnaphthalene Deer Mouse 0.0207 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700
as Acenaphthene Least Shrew 0.0156 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700
Chronic Raccoon 5.63 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700

Coyote 10.0 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700

4,4'-DDT# Deer Mouse 0.0207 0.40 0.40 1.00 1.00 1.00 1 1 1 1 1 1 0.800 4.00
Least Shrew 0.0156 0.40 0.40 1.00 1.00 1.00 1 1 1 1 1 1 0.800 4.00

Chronic Raccoon 5.63 0.40 0.40 1.00 1.00 1.00 1 1 1 1 1 1 0.800 4.00
Coyote 10.0 0.40 0.40 1.00 1.00 1.00 1 1 1 1 1 1 0.800 4.00

Acetone Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 170 850
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 170 850

Subchronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 170 850
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 170 850

alpha-BHC# Deer Mouse 0.0207 0.41 0.41 1.00 1.00 1.00 1 1 1 1 1 1 8 56
Least Shrew 0.0156 0.41 0.41 1.00 1.00 1.00 1 1 1 1 1 1 8 56

Chronic Raccoon 5.63 0.41 0.41 1.00 1.00 1.00 1 1 1 1 1 1 8.0 56
Coyote 10.0 0.41 0.41 1.00 1.00 1.00 1 1 1 1 1 1 8.0 56

alpha-Chlordane# Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 2.4 4.9
(as Technical Chlordane) Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 2.4 4.9
Chronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 2.4 4.9

Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 2.4 4.9

Antimony Deer Mouse 0.0207 0.325 --- 1.00 1.00 --- 30 1 1 1 1 1 557 No TRV
Least Shrew 0.0156 0.325 --- 1.00 1.00 --- 30 1 1 1 1 1 557 No TRV

Acute Raccoon 5.63 0.325 --- 1.00 1.00 --- 30 1 1 1 1 1 557 No TRV
Coyote 10.0 0.325 --- 1.00 1.00 --- 30 1 1 1 1 1 557 No TRV

Arsenic Deer Mouse 0.0207 0.035 0.035 1.00 1.00 1.00 1 1 1 1 1 1 1.00 1.26
Least Shrew 0.0156 0.035 0.035 1.00 1.00 1.00 1 1 1 1 1 1 1.00 1.26

Chronic Raccoon 5.63 0.035 0.035 1.00 1.00 1.00 1 1 1 1 1 1 1.000 1.260
Coyote 10.0 0.035 0.035 1.00 1.00 1.00 1 1 1 1 1 1 1.000 1.260

Barium Deer Mouse 0.0207 --- 0.325 1.00 --- 1.00 1 1 1 4 5 1 9.9 50
Least Shrew 0.0156 --- 0.325 1.00 --- 1.00 1 1 1 4 5 1 9.9 50

Subchronic Raccoon 5.63 --- 0.325 1.00 --- 1.00 1 1 1 4 5 1 9.9 50
Coyote 10.0 --- 0.325 1.00 --- 1.00 1 1 1 4 5 1 9.9 50

Benzaldehyde Deer Mouse 0.0207 0.00 0.00 No data No data
Least Shrew 0.0156 0.00 0.00 No data No data
Raccoon 5.63 0.00 0.00 No data No data
Coyote 10.0 0.00 0.00 No data No data

Benzene Deer Mouse 0.0207 0.25 0.25 1.00 1.00 1.00 1 1 1 1 1 1 50 100
Least Shrew 0.0156 0.25 0.25 1.00 1.00 1.00 1 1 1 1 1 1 50 100

Chronic Raccoon 5.63 0.25 0.25 1.00 1.00 1.00 1 1 1 1 1 1 50 100
Coyote 10.0 0.25 0.25 1.00 1.00 1.00 1 1 1 1 1 1 50 100

bis(2-Ethylhexyl)phthalate Deer Mouse 0.0207 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 44 91
Least Shrew 0.0156 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 44 91

Chronic Raccoon 5.63 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 44 91
Coyote 10.0 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 44 91

Butyl benzyl phthalate Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 81.5 305.8
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 81.5 305.8

Subchronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 81.5 305.8
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 81.5 305.8

Cadmium# Deer Mouse 0.0207 0.303 0.303 1.00 1.00 1.00 1 1 1 1 1 1.0 1.000 10
Least Shrew 0.0156 0.303 0.303 1.00 1.00 1.00 1 1 1 1 1 1.0 1.000 10

Chronic Raccoon 5.63 0.303 0.303 1.00 1.00 1.00 1 1 1 1 1 1.0 1.000 10.00
Coyote 10.0 0.303 0.303 1.00 1.00 1.00 1 1 1 1 1 1.0 1.000 10.00

Carbazole Deer Mouse 0.0207 0.325 0.00 0.00 No data No data
Least Shrew 0.0156 0.325 0.00 0.00 No data No data
Raccoon 5.63 0.325 0.00 0.00 No data No data
Coyote 10.0 0.325 0.00 0.00 No data No data

LOAELd
NOAEL 

to 
LOAEL

LOAEL 
to 

NOAEL 

120

1.00E-06
1.00E-06
1.00E-06

Acute to 
Chronic 

Subchronic to 
Chronic

---

120
120

mg/kg-day mg/kg-day

Test Animal

--- Mouse

Rat ---

Rat

---
---
---

120

Constituent Receptor
NOAEL 

Adjustedh
LOAEL 

Adjustedh

Test Animal 

BW (kg)  b
Correction

FactorfNOAELc
Allometric 
Scaling 

Factore

Uncertainty Factors UFg
Receptor 

BW  a

Rat

Rat Rat

Mouse Mouse

Rat Rat

Rat Rat

Rat Rat

Mouse Mouse

Rat ---

--- Rat

Rat Rat

Mouse Mouse

Rat Rat

Rat Rat

--- Rat

1.00E-06

350
350
350

350

0.8
0.8
0.8

1700
1700
1700

0.8

1700

8
8
8

2.4
2.4
2.4

8

2.4

16714
16714
16714

1
1
1

16714

1

---
---
---

50
50
50

---

50

44
44
44

815
815
815

44

815

1
1
1
1

284
284
284
284

---
---
---
---

1.00E-05
1.00E-05
1.00E-05
1.00E-05

700
700

4.0
4.0
4.0

700
700

4.0

3400
3400

56
56
56

3400
3400

56

4.9
4.9

---
---
---

4.9
4.9

---

1.26
1.26

198
198
198

1.26
1.26

198

100
100

> 5000

91
91
91

100
100

91

1223
1223

10
10
10

1223
1223

10

> 5000
> 5000
> 5000

Baseline Ecological Risk Assessment
Malone Service Company Superfund Site
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Table 3-10. Summary of Toxicity Reference Values for Terrestrial Mammalian Receptors

kg NOAEL LOAEL NOAEL LOAEL -- NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

LOAELd
NOAEL 

to 
LOAEL

LOAEL 
to 

NOAEL 

Acute to 
Chronic 

Subchronic to 
Chronic

mg/kg-day mg/kg-day

Test Animal
Constituent Receptor

NOAEL 

Adjustedh
LOAEL 

Adjustedh

Test Animal 

BW (kg)  b
Correction

FactorfNOAELc
Allometric 
Scaling 

Factore

Uncertainty Factors UFg
Receptor 

BW  a

Baseline Ecological Risk Assessment
Malone Service Company Superfund Site

Carbon disulfide Deer Mouse 0.0207 0.2 0.2 1.00 1.00 1.00 1 1 1 1 1 1 100 200
Least Shrew 0.0156 0.2 0.2 1.00 1.00 1.00 1 1 1 1 1 1 100 200

Chronic Raccoon 5.63 0.2 0.2 1.00 1.00 1.00 1 1 1 1 1 1 100 200
Coyote 10.0 0.2 0.2 1.00 1.00 1.00 1 1 1 1 1 1 100 200

Chromium# Deer Mouse 0.0207 --- 0.35 1.00 --- 1.00 1 20 1 1 5 1 1.83 9.15
Least Shrew 0.0156 --- 0.35 1.00 --- 1.00 1 20 1 1 5 1 1.83 9.15

Acute Raccoon 5.63 --- 0.35 1.00 --- 1.00 1 20 1 1 5 1 1.83 9.15
Coyote 10.0 --- 0.35 1.00 --- 1.00 1 20 1 1 5 1 1.83 9.15

Cobalt Deer Mouse 0.0207 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 1.08 5.4
Least Shrew 0.0156 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 1.08 5.4

Chronic Raccoon 5.63 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 1.08 5.4
Coyote 10.0 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 1.08 5.4

Copper# Deer Mouse 0.0207 1 1 1.00 1.00 1.00 1 1 1 1 1 1 11.71 15.14
Least Shrew 0.0156 1 1 1.00 1.00 1.00 1 1 1 1 1 1 11.71 15.14

Chronic Raccoon 5.63 1 1 1.00 1.00 1.00 1 1 1 1 1 1 11.71 15.14
Coyote 10.0 1 1 1.00 1.00 1.00 1 1 1 1 1 1 11.71 15.14

Cyanide Deer Mouse 0.0207 0.273 --- 1.00 1.00 --- 1 1 1 1 1 1 68.7 No TRV
Least Shrew 0.0156 0.273 --- 1.00 1.00 --- 1 1 1 1 1 1 68.7 No TRV

Chronic Raccoon 5.63 0.273 --- 1.00 1.00 --- 1 1 1 1 1 1 68.7 No TRV
Coyote 10.0 0.273 --- 1.00 1.00 --- 1 1 1 1 1 1 68.7 No TRV

Cyclohexane Deer Mouse 0.0207 0.00 0.00 No data No data
Least Shrew 0.0156 0.00 0.00 No data No data
Raccoon 5.63 0.00 0.00 No data No data
Coyote 10.0 0.00 0.00 No data No data

Dibenzofuran Deer Mouse 0.0207 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 6.0 30
Least Shrew 0.0156 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 6.0 30

Chronic Raccoon 5.63 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 6.0 30
Coyote 10.0 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 6.0 30

Endrin# Deer Mouse 0.0207 --- 0.022 1.00 --- 1.00 1 1 1 1 5 1 0.13 0.65
Least Shrew 0.0156 --- 0.022 1.00 --- 1.00 1 1 1 1 5 1 0.13 0.65

Chronic Raccoon 5.63 --- 0.022 1.00 --- 1.00 1 1 1 1 5 1 0.13 0.65
Coyote 10.0 --- 0.022 1.00 --- 1.00 1 1 1 1 5 1 0.13 0.65

Ethylbenzene Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 13.6 102
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 13.6 102

Subchronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 13.6 102
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 10 4 1 1 13.6 102

Fluorene Deer Mouse 0.0207 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700
as Acenaphthene Least Shrew 0.0156 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700
Acute Raccoon 5.63 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700

Coyote 10.0 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700

gamma-BHC (Lindane)# Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 5 10
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 5 10

Chronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 5.00 10.00
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 5.00 10.00

gamma-Chlordane# Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 2.40 4.9
(as Technical Chlordane) Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 2.40 4.9
Chronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 2.40 4.9

Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 2.40 4.9

Heptachlor# Deer Mouse 0.0207 --- 1 1.00 --- 1.00 1 1 1 1 5 1 0.2 1
Least Shrew 0.0156 --- 1 1.00 --- 1.00 1 1 1 1 5 1 0.2 1

Chronic Raccoon 5.63 --- 1 1.00 --- 1.00 1 1 1 1 5 1 0.2 1
Coyote 10.0 --- 1 1.00 --- 1.00 1 1 1 1 5 1 0.2 1

Hexachlorobenzene# Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 1.42 3.3
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 1.42 3.3

Chronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 1.42 3.3
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 1.42 3.3

Hexachlorobutadiene Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 0.2 2
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 0.2 2

Chronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 0.2 2
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 0.2 2

High Molecular Wight PAHs Deer Mouse 0.0207 --- 0.03 1.00 --- 1.00 1 1 1 1 5 1 2.0 10
(as Benzo(a)pyrene) Least Shrew 0.0156 --- 0.03 1.00 --- 1.00 1 1 1 1 5 1 2.0 10
Chronic Raccoon 5.63 --- 0.03 1.00 --- 1.00 1 1 1 1 5 1 2.0 10

Coyote 10.0 --- 0.03 1.00 --- 1.00 1 1 1 1 5 1 2.0 10

Lead# Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 8 80
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 8 80

Chronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 8 80
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 8 80

Manganese Deer Mouse 0.0207 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 88 284
Least Shrew 0.0156 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 88 284

Chronic Raccoon 5.63 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 88 284
Coyote 10.0 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 88 284

Mercury# Deer Mouse 0.0207 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 0.380 1.90
Least Shrew 0.0156 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 0.380 1.90

Chronic Raccoon 5.63 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 0.380 1.90
Coyote 10.0 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 0.380 1.90

Methyl acetate Deer Mouse 0.0207 0.00 0.00 No data No data
Least Shrew 0.0156 0.00 0.00 No data No data
Raccoon 5.63 0.00 0.00 No data No data
Coyote 10.0 0.00 0.00 No data No data

Methylene chloride Deer Mouse 0.0207 --- 0.03 1.00 --- 1.00 1 1 1 1 5 1 12.8 64
Least Shrew 0.0156 --- 0.03 1.00 --- 1.00 1 1 1 1 5 1 12.8 64

Chronic Raccoon 5.63 --- 0.03 1.00 --- 1.00 1 1 1 1 5 1 12.8 64
Coyote 10.0 --- 0.03 1.00 --- 1.00 1 1 1 1 5 1 12.8 64

Naphthalene Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 50 150
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 50 150

Chronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 50 150
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 50 150

Nickel# Deer Mouse 0.0207 --- 0.41 1.00 --- 1.00 1 1 1 1 5 1 4.5 22.5
Least Shrew 0.0156 --- 0.41 1.00 --- 1.00 1 1 1 1 5 1 4.5 22.5

Chronic Raccoon 5.63 --- 0.41 1.00 --- 1.00 1 1 1 1 5 1 4.5 22.5
Coyote 10.0 --- 0.41 1.00 --- 1.00 1 1 1 1 5 1 4.5 22.5

--- Rat

--- 30.00
--- 30.00
--- 30.00
--- 30.00

2.4 4.9

4.9
2.4 4.9

Rat Rat 2.4 4.9
2.4

Rat

--- Rat

Rat Rat

---

Mink Mink

Rat ---

100
100
100

100

---
---
---

---
---
---

---

---

11.71

68.7

11.71
11.71
11.71

68.7
68.7
68.7

200
200

183
183
183

200
200

183

5.4
5.4

15.1
15.1
15.1

5.4
5.4

---
---

15.1

---
---

--- Mouse

--- 0.65
--- 0.65
--- 0.65
--- 0.65

Rat Rat

136 408
136 408
136 408
136 408

Rat Rat

5 10
5 10
5 10
5 10

--- Mink

--- 1
--- 1
--- 1
--- 1

Rat Rat

1.42 3.3
1.42 3.3
1.42 3.3
1.42 3.3

Rat Rat

0.2 2
0.2 2
0.2 2
0.2 2

--- Mouse

--- 10
--- 10
--- 10
--- 10

Rat Rat

8 80
8 80
8 80
8 80

Rat Rat

88 284
88 284
88 284
88 284

--- Rat

--- 1.9
--- 1.9
--- 1.9
--- 1.9

--- Mouse

--- 64
--- 64
--- 64
--- 64

Rat Rat

50 150
50 150
50 150
50 150

--- Rat

--- 22.5
--- 22.5
--- 22.5
--- 22.5

Mouse Mouse

350 700
350 700
350 700
350 700
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Table 3-10. Summary of Toxicity Reference Values for Terrestrial Mammalian Receptors

kg NOAEL LOAEL NOAEL LOAEL -- NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

LOAELd
NOAEL 

to 
LOAEL

LOAEL 
to 

NOAEL 

Acute to 
Chronic 

Subchronic to 
Chronic

mg/kg-day mg/kg-day

Test Animal
Constituent Receptor

NOAEL 

Adjustedh
LOAEL 

Adjustedh

Test Animal 

BW (kg)  b
Correction

FactorfNOAELc
Allometric 
Scaling 

Factore

Uncertainty Factors UFg
Receptor 

BW  a

Baseline Ecological Risk Assessment
Malone Service Company Superfund Site

Pentachlorophenol# Deer Mouse 0.0207 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 5 16
Least Shrew 0.0156 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 5 16

Chronic Raccoon 5.63 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 5 16
Coyote 10.0 0.325 0.325 1.00 1.00 1.00 1 1 1 1 1 1 5 16

Phenanthrene Deer Mouse 0.0207 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700
as Acenaphthene Least Shrew 0.0156 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700
Chronic Raccoon 5.63 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700

Coyote 10.0 0.03 0.03 1.00 1.00 1.00 1 1 1 1 1 1 350 700

Selenium# Deer Mouse 0.0207 0.325 0.32 1.00 1.00 1.00 1 1 1 1 1 1 0.21 0.35
Least Shrew 0.0156 0.325 0.32 1.00 1.00 1.00 1 1 1 1 1 1 0.21 0.35

Chronic Raccoon 5.63 0.325 0.32 1.00 1.00 1.00 1 1 1 1 1 1 0.21 0.35
Coyote 10.0 0.325 0.32 1.00 1.00 1.00 1 1 1 1 1 1 0.21 0.35

Silver Deer Mouse 0.0207 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 0.54 2.7
Least Shrew 0.0156 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 0.54 2.7

Chronic Raccoon 5.63 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 0.54 2.7
Coyote 10.0 --- 0.325 1.00 --- 1.00 1 1 1 1 5 1 0.54 2.7

Tetrachloroethene Deer Mouse 0.0207 0.0325 0.0325 1.00 1.00 1.00 1 1 10 4 1 1 10 50
Least Shrew 0.0156 0.0325 0.0325 1.00 1.00 1.00 1 1 10 4 1 1 10 50

Subchronic Raccoon 5.63 0.0325 0.0325 1.00 1.00 1.00 1 1 10 4 1 1 10 50
Coyote 10.0 0.0325 0.0325 1.00 1.00 1.00 1 1 10 4 1 1 10 50

Total PCBs# Deer Mouse 0.0207 1.35 1.35 1.00 1.00 1.00 1 1 1 1 1 1 0.2 0.9
Least Shrew 0.0156 1.35 1.35 1.00 1.00 1.00 1 1 1 1 1 1 0.2 0.9

Chronic Raccoon 5.63 1.35 1.35 1.00 1.00 1.00 1 1 1 1 1 1 0.2 0.9
Coyote 10.0 1.35 1.35 1.00 1.00 1.00 1 1 1 1 1 1 0.2 0.9

Total Xylenes Deer Mouse 0.0207 0.4 0.4 1.00 1.00 1.00 1 1 10 4 1 1 50 250
Least Shrew 0.0156 0.4 0.4 1.00 1.00 1.00 1 1 10 4 1 1 50 250

Subchronic Raccoon 5.63 0.4 0.4 1.00 1.00 1.00 1 1 10 4 1 1 50 250
Coyote 10.0 0.4 0.4 1.00 1.00 1.00 1 1 10 4 1 1 50 250

Trichloroethene Deer Mouse 0.0207 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 844 1125
Least Shrew 0.0156 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 844 1125

Chronic Raccoon 5.63 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 844 1125
Coyote 10.0 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 844 1125

Vanadium Deer Mouse 0.0207 --- 0.26 1.00 --- 1.00 1 1 1 1 5 1 0.42 2.1
Least Shrew 0.0156 --- 0.26 1.00 --- 1.00 1 1 1 1 5 1 0.42 2.1

Chronic Raccoon 5.63 --- 0.26 1.00 --- 1.00 1 1 1 1 5 1 0.42 2.1
Coyote 10.0 --- 0.26 1.00 --- 1.00 1 1 1 1 5 1 0.42 2.1

Vinyl chloride Deer Mouse 0.0207 --- 0.41 1.00 --- 1.00 1 1 1 1 5 1 0.34 1.7
Least Shrew 0.0156 --- 0.41 1.00 --- 1.00 1 1 1 1 5 1 0.34 1.7

Chronic Raccoon 5.63 --- 0.41 1.00 --- 1.00 1 1 1 1 5 1 0.34 1.7
Coyote 10.0 --- 0.41 1.00 --- 1.00 1 1 1 1 5 1 0.34 1.7

Zinc# Deer Mouse 0.0207 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 50 250
Least Shrew 0.0156 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 50 250

Chronic Raccoon 5.63 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 50 250
Coyote 10.0 0.35 0.35 1.00 1.00 1.00 1 1 1 1 1 1 50 250

Notes:
# - Defined as bioaccumulator in Workplan
---: no test published in the Literature.
a -  See Exposure Parameter tables for references
b -  Body Weight for Test Species were taken from references to NOAEL and LOAEL studies.
c -  NOAEL = No Observed Adverse Effects Level - The highest level of a stressor evaluated in a toxicity test or biological field survey that causes 
      no statistically significant difference in effect compared with the controls or a reference site.
d -  LOAEL = Lowest Observed Adverse Effects Level - The lowest level of a stressor evaluated in a toxicity test or biological field survey that has a 
     statistically significant adverse effect on the exposed organisms compared with the controls  or a reference site.
e -  When a COC-specific scaling factor is available from  Sample and Arenal (1999) it is used; otherwise the default scaling factor of 0.94 for mammals is used.
f -  A correction factor for the NOAEL and LOAEL values was calculated as:  
     Correction Factor = (BWtest species / BWreceptor)^

(1-Allometric Scaling Factor)

g -  Uncertainty Factors were obtained from the US Army Corps of Engineers "Risk Assessment Handbook, Volume II: Environmental Evaluation", EM 200-1-4, 30 June 1996.
      UFchronic = 1;  UFsubchornic-chronic = 5;  UFacute-chronic = 10, 15, 20;  UFLOAEL-NOAEL = 5 (non lethal) or 10 (lethal);  UFNOAEL-LOAEL = 0.5 (non lethal) or 1 (lethal).
h - The NOAEL was corrected for receptor species and for chronic based as follows: 
      NOAELCorrected  = (NOAEL x Correction FactorNOAEL) / (UFNOAEL-acute-chronic x UFNOAEL-subchronic-chronic) 
      NOAELCorrected = (LOAEL x Correction FactorLOAEL) / (UFLOAEL-acute-chronic x UFLOAEL-subchronic-chronic x UFLOAEL-NOAEL)
i -  The LOAEL was corrected for receptor species and for chronic based as follows: 
     LOAELCorrected  = (LOAEL x Correction FactorLOAEL) / (UFLOAEL-acute-chronic x UFLOAEL-subchronic-chronic)
     LOAELCorrected  = (NOAEL x Correction FactorNOAEL) / (UFNOAEL-acute-chronic x UFNOAEL-subchronic-chronic x UFNOAEL-LOAEL) 

Rat Rat

5 16
5 16
5 16
5 16

Mouse Mouse

350 700
350 700
350 700
350 700

Rat Rat

0.21 0.35
0.21 0.35
0.21 0.35
0.21 0.35

--- Rat

--- 2.7
--- 2.7
--- 2.7
--- 2.7

Mouse Mouse

100 200
100 200
100 200
100 200

Mink Mink

0.2 0.9
0.2 0.9
0.2 0.9
0.2 0.9

Rat Rat

500 1000
500 1000
500 1000
500 1000

Rat Rat

844 1125
844 1125
844 1125
844 1125

--- Rat

--- 2.1
--- 2.1
--- 2.1
--- 2.1

--- Rat

--- 1.7
--- 1.7
--- 1.7

50 250

--- 1.7

Rat Rat

50 250
50 250
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Alternative 2

ENGINEERED CONTAINMENT OF UNSOLIDIFIED SLUDGES AND RCRA SUBTITLE C CONTAINMENT OF SOILS

Site: Malone Services Company Superfund Site Description: Alternative 2 consists of the following elements:

Location: Texas City, TX 1. Remove site tanks and contents

Phase: Feasibility Study (-30% to +50%) 2. Injection well disposal of water contained in tanks, separators, and Sludge Pit.

Base Year: 2008 3. Construct Sludge Pit improvements to include subsurface barrier wall, groundwater gradient recovery system,

Date: March 25, 2008 and enlarged perimeter berms.

4. Consolidate sludges in Sludge Pit and construct a RCRA Subtitle C cap.

5. Consolidate affected soils and debris in RCRA Subtitle C cell located above ground surface.

6. Backfill all excavated areas with clean soil.

7. General site improvements.

8. No action (with monitoring) of affected groundwater outside barrier wall.

9. Institutional controls.

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Phase 1: Pre-Construction / Tank Demolition / Tank Contents Management

Plan Preparation and Submittals 1 LS 90,900.00$ 90,900$

Mobilization / Demobilization and Construct Project Facilities and Utilities 1 LS 353,200.00$ 353,200$ Assume remedy implementation of 36 months

Transfer Tank Water to Deep Well 1 LS 43,850.00$ 43,850$

Transfer Tank Sludges to Sludge Pit 10000 CY 9.70$ 97,000$

Tank / Piping Demolition 1 LS 160,000.00$ 160,000$ Cost provided by MCP remediation consultant

Hauling Scrap Metal to Processor 1 LS 40,000.00$ 40,000$

Asbestos Abatement for Tank / Piping 1 LS 297,167.00$ 297,167$

Lead Paint Abatement Surcharge 1 LS 10,000.00$ 10,000$ Cost estimated based on experience with similar projects.

Temporarily Relocate Cemetery Monuments 1 LS 51,970.00$ 51,970$

Road Improvements 1 LS 147,360.00$ 147,360$

SUBTOTAL 1,291,447$

Phase 2: Consolidate Soils

Mobilization / Demobilization 1 LS 36,920.00$ 36,920$

Construct RCRA Subtitle C Cell 12.1 AC 389,300.00$ 4,710,530$

Excavate, Transfer, and Place Affected Soil and Concrete Rubble 158000 CY 4.69$ 741,020$

Backfill Excavated Areas with Clean Backfill 207000 CY 5.13$ 1,061,910$

SUBTOTAL 6,550,380$

Phase 3: Sludge Pit Management

Mobilization / Demobilization 1 LS 72,920.00$ 72,920$

Improve Perimeter Berm System 21400 CY 10.93$ 233,902$

Construct Slurry Wall around Sludge Pit 126400 SF 5.58$ 705,312$

Excavate and Transfer Sludges from Other Areas into Sludge Pit 50000 CY 5.09$ 254,500$

Construct 10-ft Solidified Sludge Bridge Layer 100000 CY 59.45$ 5,945,000$

Construct RCRA Subtitle C Cap 6.4 AC 141,997.80$ 908,786$

Install Groundwater Recovery System 10 EA 25,000.00$ 250,000$ Cost estimated based on experience with similar projects. Assume 10 recovery

wells and associated pumps and piping, etc.

SUBTOTAL 8,370,420$

Phase 4: General Site Improvements

Mobilization / Demobilization 1 LS 50,000.00$ 50,000$ Cost estimated based on experience with similar projects.

Construct Drainage Ditches 1 LS 246,400.00$ 246,400$

Improve Deep Well Facility for GW Recovery System 1 LS 77,123.00$ 77,123$ 20,000-gal capacity double-walled tank on slab footing

Shoreline Protection 1 LS 1,083,700.00$ 1,083,700$ Improved levee with riprap protection

Abandon Damaged Deep Well 1 LS 200,000.00$ 200,000$ General estimate provided by well field vendor

Abandon Water and Monitoring Wells 1 LS 150,000.00$ 150,000$ General estimate provided by subcontractor

Develop and Implement Groundwater Monitoring Program 1 LS 236,988.00$ 236,988$ Includes well installation and comprehensive sampling event

Institutional Control Plans and Measures 1 LS 200,000.00$ 200,000$ Cost estimated based on experience with similar projects.

SUBTOTAL 2,244,211$

SUBTOTAL 18,456,458$

Contingency 10% 20,302,104$

Project Management 3% 609,063$

Pre-Design Investigation, Remedial Design, and Engineering Support 10% 2,030,210$

Construction Management 5% 1,015,105$

Health and Safety / Fence Line Air Monitoring 4% 812,084$

Third Party QA/QC 1% 203,021$

SUBTOTAL 4,669,484$

TOTAL CAPITAL COST 24,971,588$

O&M COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Operate Deep Well

Groundwater Recovery System 52 WK 1,000.00$ 52,000$ 1 event per week, 2 technicians at $500 each per week

Site / Deep Well Inspection 4 QTR 1,000.00$ 4,000$ Quarterly inspection

Deep Well Maintenance 4 QTR 10,000.00$ 40,000$

Utilities 12 MO 1,000.00$ 12,000$

Mechanical Integrity Testing 1 LS 20,000.00$ 20,000$ Performed once annually

SUBTOTAL 128,000$

Site Maintenance

General Site Maintenance 12 MO 1,000.00$ 12,000$

Mowing 4 QTR 1,000.00$ 4,000$ 4 times a year

Cover Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

Drainage Ditch Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

SUBTOTAL 36,000$

Leachate Management/Gas Monitoring

Operations Labor 12 MO 1,000.00$ 12,000$

Leachate Disposal Cost 1000 GAL 10.00$ 10,000$

Equipment Rental / Travel Expenses 12 MO 200.00$ 2,400$

SUBTOTAL 24,400$

Groundwater Monitoring (Year 1) 4 EA 41,571.80$ 166,287$ Quarterly sampling

SUBTOTAL 166,287$

Groundwater Monitoring (Year 2-10) 2 EA 41,571.80$ 83,144$ Semiannual sampling

SUBTOTAL 83,144$

Groundwater Monitoring (Year 11-30) 1 EA 41,571.80$ 41,572$ Annual sampling

SUBTOTAL 41,572$

SUBTOTAL (Year 1) 354,687$

SUBTOTAL (Year 2-10) 271,544$

SUBTOTAL (Year 11-30) 229,972$

Contingency 30%

SUBTOTAL (Year 1) 461,093$

SUBTOTAL (Year 2-10) 353,007$

SUBTOTAL (Year 11-30) 298,963$

Project Management 5%

Technical Support 10%

SUBTOTAL (Year 1) 69,164$

SUBTOTAL (Year 2-10) 52,951$

SUBTOTAL (Year 11-30) 44,845$

TOTAL ANNUAL O&M COST (Year 1) 530,257$

TOTAL ANNUAL O&M COST (Year 2-10) 405,958$

TOTAL ANNUAL O&M COST (Year 11-30) 343,808$

PERIODIC COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Abandon Deep Well Following Completion of Project 1 LS 200,000.00$ 200,000$

SUBTOTAL 200,000$

PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST

TOTAL COST PER

YEAR

DISCOUNT

FACTOR (4.5%) PRESENT VALUE NOTES

Capital Cost 0 24,971,587.67$ 24,971,587.67$ 1 24,971,588$

Annual O&M Cost 1 530,257.36$ 530,257.36$ 0.956937799 507,423$

Annual O&M Cost 2 - 10 3,653,619.14$ 405,957.68$ 6.955780378 2,823,752$

Annual O&M Cost 11 - 30 6,876,156.82$ 343,807.84$ 8.376170367 2,879,793$

Periodic Cost 30 200,000.00$ 200,000.00$ 0.267000016 53,400$

36,231,621.00$ 31,235,957$

TOTAL PRESENT VALUE OF ALTERNATIVE 31,235,957$

Feasibility Study Range (-30%) 21,865,170$

Feasibility Study Range (+50%) 46,853,935$

Note:

All Operation and Maintenance costs were estimated based on experience with similar projects.

1 of 24
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For All Alternatives

Capital Cost Sub-Element

Plan Preparation and Submittals

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Prepare work plans and health and safety plan for project and submit monthly status reports.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 360 100.00$ 36,000.00$

Clerical Support 1 360 40.00$ 14,400.00$

SUBTOTAL 50,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Materials

Miscellaneous Supplies and Materials 45 DAY 100.00$ 4,500.00$

SUBTOTAL 4,500.00$

Other Costs

Engineering Support 360 HR 100.00$ 36,000.00$

SUBTOTAL 36,000.00$

TOTAL UNIT COST 90,900.00$
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Alternative 2 Phase 1

Capital Cost Sub-Element

Mobilization / Demobilization and Construct Project Facilities and Utilities

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize/Demobilize demolition equipment to and from the site and install project facilities/amenities. Project facilities

for site activity support to be installed include office trailers, construction decontamination station, electricity, water,

Porta Pots, computers, printers, fax machine, copier, and phone service for expected full duration of the project (36 months).

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 80 80.00$ 6,400.00$

Operator 2 80 40.00$ 6,400.00$

Operator OT 2 10 70.00$ 1,400.00$

Technician 4 80 30.00$ 9,600.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 37,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Office Trailers (3) 108 MO 400.00$ 43,200.00$

Utilities (Electricity) 36 MO 1,000.00$ 36,000.00$

Utilities (Water) 36 MO 500.00$ 18,000.00$

Porta Pots (4) 144 MO 100.00$ 14,400.00$

Computer/Printer/Fax 72 MO 150.00$ 10,800.00$

Copiers 36 MO 200.00$ 7,200.00$

Site Pickup Trucks (2) 72 MO 600.00$ 43,200.00$

Telephone Service 36 MO 200.00$ 7,200.00$

SUBTOTAL 180,000.00$

Materials

Office Supplies 36 MO 200.00$ 7,200.00$

Site Supplies 36 MO 1,000.00$ 36,000.00$

Construction of Decon Facilities 1 LS 20,000.00$ 20,000.00$

SUBTOTAL 63,200.00$

Other Costs

Demolition Mobilization/Demobilization 1 LS 20,000.00$ 20,000.00$

Electrical Hookups 1 LS 2,000.00$ 2,000.00$

Telephone Hookups 1 LS 1,000.00$ 1,000.00$

Water Meters and Connection (5,000 l-ft) 1 LS 50,000.00$ 50,000.00$

SUBTOTAL 73,000.00$

TOTAL UNIT COST 353,200.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Water to Deep Well

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Water from tanks will be transferred to the deep well onsite by pumping the water out and transporting the water with a

vacuum truck to the deep well.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 20 100.00$ 2,000.00$

Superintendent 1 100 80.00$ 8,000.00$

Site Foreman 1 80 50.00$ 4,000.00$

Site Foreman OT 1 20 80.00$ 1,600.00$

Operator 1 80 40.00$ 3,200.00$

Operator OT 1 20 70.00$ 1,400.00$

Technician 1 80 30.00$ 2,400.00$

Technician OT 1 20 50.00$ 1,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 26,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

70-Barrel Vacuum Truck 10 DAY 1,000.00$ 10,000.00$

Misc. Pumps and Hoses 1 LS 3,000.00$ 3,000.00$

Trucks (2) 20 DAY 90.00$ 1,800.00$

SUBTOTAL 14,800.00$

Materials

Fuel 750 GAL 3.00$ 2,250.00$

SUBTOTAL 2,250.00$

TOTAL UNIT COST 43,850.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Sludges to Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Shear off top of tanks and use backhoe/excavator to remove a total of 10,000 cy of sludge and transfer into the Sludge Pit

using a truck. Assume 3 rounds per hour for each truck, and 2 trucks to be used for the project. Trucks will be decontaminated

following completion of the project.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 1 96 40.00$ 3,840.00$

Operator OT 1 24 70.00$ 1,680.00$

Technician 4 96 30.00$ 11,520.00$

Technician OT 4 24 50.00$ 4,800.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 44,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 240 HR 80.00$ 19,200.00$

Tandem Dump Trucks (2) 480 HR 40.00$ 19,200.00$

Fuel Surcharge 25200 22% 6,635.67$

Misc. Support Equipment 12 EA 300.00$ 3,600.00$

SUBTOTAL 48,635.67$

Other Costs

Final truck cleanout 2 EA 2,000.00$ 4,000.00$

SUBTOTAL 4,000.00$

TOTAL COST 97,035.67$

TOTAL UNIT COST (per cy) 9.70$
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For All Alternatives

Capital Cost Sub-Element

Tank / Piping Demolition

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Demolish and remove all tank and piping from site prior to commencement of remedial action activities. Assume approximately

2,000 tons of tank and piping for demolition and removal. Decontamination cost is not included but it is presumed that the costs

associated with decontamination will be offset by the metal recovery value.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Tank and Piping Demolition 2000 TON 80.00$ 160,000.00$

SUBTOTAL 160,000.00$

TOTAL UNIT COST 160,000.00$
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For All Alternatives

Capital Cost Sub-Element

Hauling Scrap Metal to Processor

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport scrap metal from demolition activities to an offsite scrap metal recycling facility. Assume approximately 2,000 tons

of scrap metal to be hauled.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Transport Scrap Metal to Facility 2000 TON 20.00$ 40,000.00$

SUBTOTAL 40,000.00$

TOTAL UNIT COST 40,000.00$
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For All Alternatives

Capital Cost Sub-Element

Asbestos Abatement for Tank / Piping

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Perform asbestos abatement activities by removing and properly disposing all asbestos-containing material onsite.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Field Technician 2 20 85.00$ 3,400.00$

SUBTOTAL 3,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Laboratory 100 SAMPLE 10.00$ 1,000.00$

Thermal Insulation Abatement 18471 FT 7.00$ 129,297.00$

Surfacing Material Abatement 33886 SQFT 3.00$ 101,658.00$

Abatement for Miscellaneous Material 30906 SQFT 2.00$ 61,812.00$

SUBTOTAL 293,767.00$

TOTAL UNIT COST 297,167.00$

Note:

Quantities of asbestos containing material were estimated from site walk and from building sizes by a licensed asbestos inspector.

Costs for abatement assumes all suspect materials contain asbestos.
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For All Alternatives

Capital Cost Sub-Element

Temporarily Relocate Cemetery Monuments

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Temporarily relocate tombstones, fence, and ironwork in on-site cemetery to a staging area and following project completion,

relocate tombstones, fence, and gate to the capped area.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 10 100.00$ 1,000.00$

Superintendent 1 50 80.00$ 4,000.00$

Site Foreman 1 40 50.00$ 2,000.00$

Site Foreman OT 1 10 80.00$ 800.00$

Operator 1 40 40.00$ 1,600.00$

Operator OT 1 10 70.00$ 700.00$

Technician 4 40 30.00$ 4,800.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 40 40.00$ 1,600.00$

SUBTOTAL 18,500.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Case 580 50 HR 30.00$ 1,500.00$

Skidsteer 50 HR 50.00$ 2,500.00$

Site Trucks (2) 10 DAY 90.00$ 900.00$

SUBTOTAL 4,900.00$

Materials

Fuel 500 GAL 3.00$ 1,500.00$

Miscellaneous Paint and Cleaning Supplies 1 LS 1,000.00$ 1,000.00$

SUBTOTAL 2,500.00$

Other Costs

Welder with Helper 40 HR 200.00$ 8,000.00$

Archeological Delineation 1 LS 18,070.00$ 18,070.00$

SUBTOTAL 26,070.00$

TOTAL UNIT COST 51,970.00$
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For All Alternatives

Capital Cost Sub-Element

Road Improvements

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

This task consists of upgrading internal roads and access for site operations. Assume approximately 15,170 linear feet

of roads 20-ft wide require regrading and placement of 2" of crushed concrete for road base. Amount of crushed concrete was

then doubled to include maintenance regrading of the road.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 12 100.00$ 1,200.00$

Superintendent 1 60 80.00$ 4,800.00$

Operator 2 48 40.00$ 3,840.00$

Operator OT 2 12 70.00$ 1,680.00$

Technician 2 48 30.00$ 2,880.00$

Technician OT 2 12 50.00$ 1,200.00$

Clerical Support 1 24 40.00$ 960.00$

SUBTOTAL 16,560.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

D6 with 6-way Blade 60 HR 100.00$ 6,000.00$

Smooth Drum Compactor 60 HR 50.00$ 3,000.00$

SUBTOTAL 9,000.00$

Materials

Crushed Concrete 6000 TON 20.00$ 120,000.00$

Fuel - Diesel 600 GAL 3.00$ 1,800.00$

SUBTOTAL 121,800.00$

TOTAL UNIT COST 147,360.00$
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For Alternative 2, Alternative 3, and Alternative 4
Capital Cost Sub-Element
Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Mobilize / Demobilize equipment including 4 excavators, 2 dozers, 2 compactors, 18 tandem dump trucks and 3 site
trucks.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 32 100.00$ 3,200.00$
Superintendent 1 40 80.00$ 3,200.00$
Site Foreman 1 32 50.00$ 1,600.00$
Site Foreman OT 1 8 80.00$ 640.00$
Operator 2 32 40.00$ 2,560.00$
Operator OT 2 8 70.00$ 1,120.00$
Technician 4 32 30.00$ 3,840.00$
Technician OT 4 8 50.00$ 1,600.00$
Clerical Support 1 32 40.00$ 1,280.00$
SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

Excavator Mob/Demob (4) 8 TRIP 700.00$ 5,600.00$
Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$
Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$
Tandem Mob/Demob (18) 36 TRIP 200.00$ 7,200.00$
Site Trucks (3) 12 DAY 90.00$ 1,080.00$
SUBTOTAL 17,880.00$

TOTAL UNIT COST 36,920.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Construct RCRA Subtitle C Cell

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By:L. Engle
Location: Texas City, TX Date: 25-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternative 2:
Construct RCRA Subtitle C Cell with dimensions 726' x 726' (12.1 ac).
Alternative 3:
Construct RCRA Subtitle C Cell with dimensions 726' x 912' (15.2 ac).
Alternative 4:
Construct RCRA Subtitle C Cell with dimensions 726' x 1774' (29.6 ac).
Alternative 5:
Construct RCRA Subtitle C Cell with dimensions 726' x 1058' (17.6 ac).
Alternative 6:
Construct RCRA Subtitle C Cell with dimensions 726' x 1462' (24.4 ac).
Existing hurricane levee soil volume of 30,000 cy excluded from construction costs.

The cost below is the total cost estimated for the construction of a RCRA Subtitle C cell for Alternative 2 (12.1 ac), assuming 9-month working schedule,
but the same unit cost will be applied for estimating RCRA Subtitle C cell construction costs under all other alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 24 100.00$ 2,400.00$
Superintendent 1 40 80.00$ 3,200.00$
Site Foreman 1 160 50.00$ 8,000.00$
Site Foreman OT 1 40 80.00$ 3,200.00$
Operator 4 1200 40.00$ 192,000.00$
Operator OT 4 300 70.00$ 84,000.00$
Technician/Laborer 6 1200 30.00$ 216,000.00$
Technician/Laborer OT 6 300 50.00$ 90,000.00$
SUBTOTAL 598,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

4 CY Crawler-mounted, Hydraulic 28000 CY 3.30$ 92,400.00$
Excavator
Sheepsfoot roller 28000 CY 0.75$ 21,000.00$
Wheel Loader 262 HR 135.00$ 35,370.00$
Semi Dump 1003 HR 82.00$ 82,246.00$
SUBTOTAL 231,016.00$

Materials
Fuel - Diesel 10000 GAL 3.00$ 30,000.00$
SUBTOTAL 30,000.00$

Other Costs
Unclassified Fill 36378 CY 6.52$ 237,184.56$
Top-Soil 8671 CY 6.02$ 52,199.42$
Hydroblanket and seeding 12 AC 3,500.00$ 42,000.00$
Gas Vent Piping System 1653 LF 24.23$ 40,052.19$
Anchor Trench 2480 LF 1.83$ 4,538.40$
Landfill Gas and Infiltration Collection 824076 SF 0.60$ 494,445.60$
Systems
Geosynthetic Clay Liner 412038 SF 0.48$ 197,778.24$
HDPE Liner (40-mil) 412038 SF 0.55$ 226,620.90$

Sand, 6" lifts 9415 CY 13.54$ 127,479.10$
Gravel, 6" lifts 28246 CY 28.09$ 793,430.14$
Discharge Pump 1 EA 3,564.00$ 3,564.00$
Storage Tanks (2,000 gal) 1 EA 3,253.00$ 3,253.00$
Anchor Trench 2504 LF 1.83$ 4,582.32$
Clay berms, 6" lifts 29440 CY 7.33$ 215,795.20$
Leachate Control Systems, Drainage 420320 SQFT 0.60$ 252,192.00$
Net with Heat-Bonded Geotextile
Fabric Both Sides
Geotextile (170-mil) 46702 SQYD 2.93$ 136,836.86$
HDPE Liner (80-mil) 840640 SF 0.91$ 764,982.40$
8" Polyethylene Leachate Collection 5000 LF 27.32$ 136,600.00$
Piping
12" Polyethylene Leachate Collection 1500 LF 37.94$ 56,910.00$
Piping
Landfill Gas and Leachate Control 100 EA 376.17$ 37,617.00$
Systems HDPE Tees, 8"-Dia Piping
Landfill Gas and Leachate Control 20 EA 674.25$ 13,485.00$
Systems HDPE Tees, 12"-Dia Piping
Landfill Gas and Leachate Control 20 EA 273.37$ 5,467.40$
Systems HDPE Elbows, 8"-Dia Piping
Landfill Gas and Leachate Control 5 EA 740.11$ 3,700.55$
Systems HDPE Elbows, 12"-Dia Piping
SUBTOTAL 3,850,714.28$

TOTAL COST 4,710,530.28$

TOTAL UNIT COST (per ac) 389,300.00$

Construct RCRA Subtitle C Cell:
acres $/acre Total

Alternative 2: 12.1 389,300.00$ 4,710,530.00$
Alternative 3: 15.2 389,300.00$ 5,917,360.00$
Alternative 4: 29.6 389,300.00$ 11,523,280.00$
Alternative 5: 17.6 389,300.00$ 6,851,680.00$
Alternative 6: 24.4 389,300.00$ 9,498,920.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Excavate, Transfer, and Place Affected Soil and Concrete Rubble

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternatives 2 and 3:
Approximately 157,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred
to a consolidation area.
Alternatives 4, 5, and 6:
Approximately 177,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred
to a consolidation area.
Removal of affected soils is assumed to be 1,750 cy per machine per day. Haul distance is approximately 1,500 linear ft.

The cost below is the total cost estimated for excavating, trasnferring, and placing approximately 158,000 cy of affected soil and
concrete rubble in the containment area for Phase 2 of Alternative 2, but the same unit cost will be applied for estimating the same
type of costs for all other phases and alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 60 100.00$ 6,000.00$
Superintendent 1 300 80.00$ 24,000.00$
Site Foreman 1 240 50.00$ 12,000.00$
Site Foreman OT 1 60 80.00$ 4,800.00$
Operator 5 240 40.00$ 48,000.00$
Operator OT 5 60 70.00$ 21,000.00$
Technician 15 240 30.00$ 108,000.00$
Technician OT 15 60 50.00$ 45,000.00$
Clerical Support 1 240 40.00$ 9,600.00$
SUBTOTAL 278,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC200 Excavators (3) 900 HR 80.00$ 72,000.00$
D6 Dozer with 6-Way Blade (2) 600 HR 100.00$ 60,000.00$
Tandem Dump Trucks (12) 3600 HR 40.00$ 144,000.00$
84" Padfoot Compactor (2) 600 HR 70.00$ 42,000.00$
Site Trucks (5) 150 DAY 90.00$ 13,500.00$
SUBTOTAL 331,500.00$

Materials
Fuel - Diesel 43800 GAL 3.00$ 131,400.00$
SUBTOTAL 131,400.00$

TOTAL COST 741,300.00$

TOTAL UNIT COST (per cy) 4.69$

Excavate, Transfer, and Place Affected Soils and Rubble
cy $/cy Total

Alternatives 2 and 3: 158000 4.69$ 741,020.00$
Alternatives 4,5, and 6: 178000 4.69$ 834,820.00$
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For Alternatives 2, 3, 4, 5, and 6
Capital Cost Sub-Element
Backfill Excavated Areas

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternatives 2 and 3:
Backfill approximately 157,000 cy of soil area and 50,000 cy of sludge areas (excluding Sludge Pit and tanks). Assume existing
material available onsite are source for backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.
Alternatives 4, 5, and 6:
Backfill approximately 340,000 cy of excavated soil and sludge areas . Assume existing material available onsite are source for
backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.

The cost below is the total cost estimated for backfilling approximately 207,000 cy of excavated areas in Alternatives 2 and 3, but the
same unit cost will be applied for estimating backfilling costs under all other alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 76 100.00$ 7,600.00$
Superintendent 1 380 80.00$ 30,400.00$
Site Foreman 1 304 50.00$ 15,200.00$
Site Foreman OT 1 76 80.00$ 6,080.00$
Operator 7 304 40.00$ 85,120.00$
Operator OT 7 76 70.00$ 37,240.00$
Technician 15 304 30.00$ 136,800.00$
Technician OT 15 76 50.00$ 57,000.00$
Clerical Support 1 304 40.00$ 12,160.00$
SUBTOTAL 387,600.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC300 Excavators (3) 1140 HR 200.00$ 228,000.00$
D6 Dozer with 6-Way Blade (s) 760 HR 100.00$ 76,000.00$
Tandem Dump Trucks (12) 4560 HR 40.00$ 182,400.00$
84" Padfoot Compactor (2) 760 HR 70.00$ 53,200.00$
Site Trucks (3) 114 DAY 90.00$ 10,260.00$
SUBTOTAL 549,860.00$

Materials
Fuel - Diesel 41800 GAL 3.00$ 125,400.00$
SUBTOTAL 125,400.00$

TOTAL COST 1,062,860.00$

TOTAL UNIT COST (per cy) 5.13$

Backfill Excavated Areas
cy $/cy Total

Alternatives 2 and 3: 207000 5.13$ 1,061,910.00$
Alternatives 4,5, and 6: 340000 5.13$ 1,744,200.00$
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Alternative 2 Phase 3
Capital Cost Sub-Element
Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Mobilize / Demobilize equipment including 4 excavators, 2 dozers, 2 compactors, 18 tandem dump trucks, 3 site trucks,
slurry wall equipment, crane with turntable, and pneumatic equipment for in-situ cement mixing and slurry wall construction.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 32 100.00$ 3,200.00$
Superintendent 1 40 80.00$ 3,200.00$
Site Foreman 1 32 50.00$ 1,600.00$
Site Foreman OT 1 8 80.00$ 640.00$
Operator 2 32 40.00$ 2,560.00$
Operator OT 2 8 70.00$ 1,120.00$
Technician 4 32 30.00$ 3,840.00$
Technician OT 4 8 50.00$ 1,600.00$
Clerical Support 1 32 40.00$ 1,280.00$
SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

Excavator Mob/Demob (4) 8 TRIP 700.00$ 5,600.00$
Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$
Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$
Tandem Mob/Demob (18) 36 TRIP 200.00$ 7,200.00$
Site Trucks (3) 12 DAY 90.00$ 1,080.00$
Slurry Wall Equipment 2 TRIP 2,000.00$ 4,000.00$

Pneumatic Equipment (in-situ mixing) 2 TRIP 3,000.00$ 6,000.00$
Pneumatic Equipment (slurry wall) 2 TRIP 3,000.00$ 6,000.00$
Crane with Turntable 2 TRIP 10,000.00$ 20,000.00$
SUBTOTAL 53,880.00$

TOTAL UNIT COST 72,920.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Improve Perimeter Berms for Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Improve existing berms of Sludge Pit for Alternatives 2,3,4, and 6 by extending the levee crest width by approximately 10 ft with 4:1 slope.
Additionally, for Alternative 5, the levee crest height will be extended 5 ft. The existing berms are 15 ft high with 3:1 slope. Approximately
21,400 cy for Alternatives 2,3,4, and 6 and 37,700 cy for Alternative 5 of borrow from existing material on site will be used to improve the
current berms . Borrow production is assumed to be 1,000 cy per machine per day. Haul distance is approximately 1,850 linear ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 24 100.00$ 2,400.00$
Superintendent 1 120 80.00$ 9,600.00$
Site Foreman 1 96 50.00$ 4,800.00$
Site Foreman OT 1 24 80.00$ 1,920.00$
Operator 4 96 40.00$ 15,360.00$
Operator OT 4 24 70.00$ 6,720.00$
Technician 11 96 30.00$ 31,680.00$
Technician OT 11 24 50.00$ 13,200.00$
Clerical Support 1 96 40.00$ 3,840.00$
SUBTOTAL 89,520.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC300 Excavators (2) 240 HR 200.00$ 48,000.00$
D6 Dozer with 6-Way Blade 120 HR 100.00$ 12,000.00$
Tandem Dump Trucks (8) 960 HR 40.00$ 38,400.00$
84" Padfoot Compactor 120 HR 70.00$ 8,400.00$
Site Trucks (3) 40 DAY 90.00$ 3,600.00$
SUBTOTAL 110,400.00$

Materials
Fuel - Diesel 11300 GAL 3.00$ 33,900.00$
SUBTOTAL 33,900.00$

TOTAL COST 233,820.00$

TOTAL UNIT COST (per cy) 10.93$

Improving Existing Berms on the Sludge Pit:
cy $/cy Total

Alternatives 2,3,4, and 6: 21400 10.93$ 233,902.00$
Alternative 5: 37700 10.93$ 412,061.00$
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For All Alternatives
Capital Cost Sub-Element
Construct Slurry Wall Around Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Construct slurry wall with average depth of 40 ft and length of approximately 3,160 linear ft. Average width of the slurry wall is 36".
Bentonite slurry is assumed to be 6% bentonite and is mixed on a working platform. Two bentonite hydration units to be used
for working fluids. Excess fluids are pumped to soils consolidation area for disposal. Production rate for slurry wall is assumed
to be 100 linear ft per day. The surface area of the slurry wall is estimated to be approximately 126,400 sq ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 154 100.00$ 15,400.00$
Superintendent 1 370 80.00$ 29,600.00$
Site Foreman 1 296 50.00$ 14,800.00$
Site Foreman OT 1 74 80.00$ 5,920.00$
Operator 5 296 40.00$ 59,200.00$
Operator OT 5 74 70.00$ 25,900.00$
Technician 8 296 30.00$ 71,040.00$
Technician OT 8 74 50.00$ 29,600.00$
Clerical Support 2 296 40.00$ 23,680.00$
SUBTOTAL 275,140.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC300 Excavator 370 HR 200.00$ 74,000.00$
D6 Dozer with 6-Way Blade 370 HR 100.00$ 37,000.00$
Tandem Dump Truck (2) 940 HR 40.00$ 37,600.00$
84" Padfoot Compactor 170 HR 70.00$ 11,900.00$
Site Trucks (3) 108 DAY 90.00$ 9,720.00$
Hydration Systems (2) 72 DAY 500.00$ 36,000.00$
SUBTOTAL 206,220.00$

Materials
Bentonite 1720 TON 100.00$ 172,000.00$
Fuel - Diesel 17200 GAL 3.00$ 51,600.00$
SUBTOTAL 223,600.00$

TOTAL COST 704,960.00$

TOTAL UNIT COST (per sq ft) 5.58$
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Alternative 2
Capital Cost Sub-Element
Excavate and Transfer Sludges to Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Approximately 50,000 cy of sludge from other areas excluding the Sludge Pit and tanks will be excavated and transported to
the Sludge Pit. Assume that each tandem dump truck can haul 15 cy of sludge per trip and does 3 trips per hour.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 74 100.00$ 7,400.00$
Superintendent 1 150 80.00$ 12,000.00$
Site Foreman 1 120 50.00$ 6,000.00$
Site Foreman OT 1 30 80.00$ 2,400.00$
Operator 3 120 40.00$ 14,400.00$
Operator OT 3 30 70.00$ 6,300.00$
Technician 12 120 30.00$ 43,200.00$
Technician OT 12 30 50.00$ 18,000.00$
Clerical Support 1 120 40.00$ 4,800.00$
SUBTOTAL 114,500.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC200 Excavator (2) 300 HR 100.00$ 30,000.00$
Site Trucks (3) 45 DAY 90.00$ 4,050.00$
Tandem Dump Trucks with Sealed Beds (9) 1350 HR 40.00$ 54,000.00$
Miscellaneous Items (pumps, hoses, etc.) 15 HR 200.00$ 3,000.00$
SUBTOTAL 91,050.00$

Materials
Fuel - Diesel 13320 GAL 3.00$ 39,960.00$
Level C PPE 225 DAY 40.00$ 9,000.00$
SUBTOTAL 48,960.00$

TOTAL COST 254,510.00$

TOTAL UNIT COST (per cy) 5.09$
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Alternative 2 Phase 3
Capital Cost Sub-Element
Construct 10' Solidified Sludge Bridge Layer

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Solidify upper 10 ft of sludge in the Sludge Pit using 10% Portland Cement, 10% quicklime, and 20% LA ash by wet weight. Assume
10% wastage factor, and density of wet sludge is 72.3 pcf. The total volume of sludge to be solidified is estimated to be approximately 100,000 cy.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 400 100.00$ 40,000.00$
Superintendent 1 1350 80.00$ 108,000.00$
Site Foreman 2 1080 50.00$ 108,000.00$
Site Foreman OT 2 270 80.00$ 43,200.00$
Operator 4 1080 40.00$ 172,800.00$
Operator OT 4 270 70.00$ 75,600.00$
Technician 6 1080 30.00$ 194,400.00$
Technician OT 6 270 50.00$ 81,000.00$
Clerical Support 1 1080 40.00$ 43,200.00$
SUBTOTAL 866,200.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

160 Class Excavator (2) 2700 HR 100.00$ 270,000.00$
D5M LGP Dozer (2) 2700 HR 90.00$ 243,000.00$
Pneumatic Storage and Delivery Systems (2) 270 DAY 900.00$ 243,000.00$
Miscellaneous 200 HR 600.00$ 120,000.00$
SUBTOTAL 876,000.00$

Materials
Fuel - Diesel 48000 GAL 3.00$ 144,000.00$
Crane Mats 100 EA 600.00$ 60,000.00$
Portland Cement 10737 TON 104.00$ 1,116,648.00$
Quicklime 10737 TON 130.00$ 1,395,810.00$
LA Ash 21473 TON 71.00$ 1,524,583.00$
Level C PPE 2000 DAY 40.00$ 80,000.00$
Miscellaneous 200 HR 600.00$ 120,000.00$
SUBTOTAL 4,441,041.00$

TOTAL COST 6,183,241.00$

TOTAL UNIT COST (per cy) 59.45$
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For Alternative 2 and Alternative 3
Capital Cost Sub-Element
Construct RCRA Subtitle C Cap

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 25-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Construct cap over Sludge Pit with dimensions of 400' x 700' (6.4 ac). Cap is 18" clay, one geonet/filterfabric, 40-mil HDPE, GCL
layer, one geonet/filterfabric all underlain by shaped waste/soil. A vegetative layer will be installed over the cap.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 60 100.00$ 6,000.00$
Superintendent 1 60 80.00$ 4,800.00$
Site Foreman 1 104 50.00$ 5,200.00$
Site Foreman OT 1 26 80.00$ 2,080.00$
Operator 4 104 40.00$ 16,640.00$
Operator OT 4 26 70.00$ 7,280.00$
Technician 11 280 30.00$ 92,400.00$
Technician OT 11 70 50.00$ 38,500.00$
Clerical Support 1 280 40.00$ 11,200.00$
SUBTOTAL 184,100.00$

Materials
Fuel - Diesel 4000 GAL 3.00$ 12,000.00$
SUBTOTAL 12,000.00$

Other Costs
Unclassified Fill 20000 CY 6.52$ 130,400.00$
Top-Soil 5000 CY 6.02$ 30,100.00$
Hydromulch and Seeding 7.5 AC 3,500.00$ 26,250.00$
Gas Vent Piping System 900 LF 24.23$ 21,807.00$
Anchor Trench 1300 LF 1.83$ 2,379.00$
Landfill Gas and Infiltration Collection Systems 450000 SF 0.60$ 270,000.00$
Geosynthetic Clay Liner 225000 SF 0.48$ 108,000.00$
HDPE liner (40-mil) 225000 SF 0.55$ 123,750.00$
SUBTOTAL 712,686.00$

TOTAL COST 908,786.00$

TOTAL UNIT COST (per ac) 141,997.80$
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For All Alternatives

Capital Cost Sub-Element

Construction of Perimeter Drainage Ditch

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Ditches will be installed around containment and critical site access areas. The dimensions of the of the ditch is approximately

6,000 linear ft in length, 3-ft depth, 3-ft wide bottom and 5:1 slopes. Approximately 12,000 cy of material will be excavated and

relocated. Assume that the production rate will be approximately 300 linear ft per day.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 400 80.00$ 32,000.00$

Operator 2 320 40.00$ 25,600.00$

Operator OT 2 80 70.00$ 11,200.00$

Technician 3 320 30.00$ 28,800.00$

Technician OT 3 80 50.00$ 12,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 124,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 400 HR 80.00$ 32,000.00$

D5 Dozer with 6-Way Blade 400 HR 80.00$ 32,000.00$

Tandem Dump Trucks (2) 800 HR 40.00$ 32,000.00$

SUBTOTAL 96,000.00$

Materials

Fuel - Diesel 8800 GAL 3.00$ 26,400.00$

SUBTOTAL 26,400.00$

TOTAL UNIT COST 246,400.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Shoreline Protection

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

To construct the shoreline protection for the site, it was estimated that 25,500 cy of soil fill is needed. The soil fill is assumed

to be obtained from construction of the perimeter ditches. Approximately 28,100 tons of rip rap and filter stones will be

needed for construction.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Labor

Project Manager 1 40 100.00$ 4,000.00$

Superintendent 1 200 80.00$ 16,000.00$

Operator 2 160 40.00$ 12,800.00$

Operator OT 2 40 70.00$ 5,600.00$

Technician 3 160 30.00$ 14,400.00$

Technician OT 3 40 50.00$ 6,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 65,200.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 200 HR 80.00$ 16,000.00$

D5 Dozer with 6-Way Blade 200 HR 80.00$ 16,000.00$

Tandem Dump Trucks (2) 400 HR 40.00$ 16,000.00$

SUBTOTAL 48,000.00$

Materials / Equipment (estimated)

Rip-rap and Filter Stones (including geofilter) 28100 TON 30.00$ 843,000.00$

Soil 25500 CY 5.00$ 127,500.00$

SUBTOTAL 970,500.00$

TOTAL UNIT COST 1,083,700.00$
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For All Alternatives

Capital Cost Sub-Element

Develop and Implement Groundwater Monitoring Program

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Install 40 monitoring wells for implementing monitored natural attenuation and conducting one comprehensive sampling event

followed by subsequent quarterly sampling events.

Cost Analysis:

1) Well Installation

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 260 100.30$ 26,078.00$

Field Technician 1 180 45.30$ 8,154.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 46,652.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Hollow Stem Rig Mileage Rate 300 MILE 3.10$ 930.00$

HSA Bore, Suitable for 2" Monitoring Well (up to 30 Feet per Location) 1100 FT 27.70$ 30,470.00$

HSA Bore, Suitable for 2" Monitoring Well (31 to 50 Feet, per Location) 200 FT 32.60$ 6,520.00$

2" PVC Sched 40 Monitor Well Plain Casing 900 FT 19.75$ 17,775.00$

2" PVC Sched 40 Monitor Well Screened Casing 400 FT 20.70$ 8,280.00$

Above Ground Surface Completion 40 WELL 400.00$ 16,000.00$

Installation of Protective Stanchions 40 WELL 330.00$ 13,200.00$

Mechanical Well Development (With a Pump) 2000 GAL 4.90$ 9,800.00$

Heavy Vehicle Not Otherwise Specified 300 Mile 3.10$ 930.00$

Portable Toilet, Including Servicing 1 MO 270.00$ 270.00$

Drum/ Barrel, 55 Gallon 40 EA 41.00$ 1,640.00$

PID 1 MO 780.00$ 780.00$

Rental Vehicle Cost 30 COST 80.00$ 2,400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 109,095.00$

SUBTOTAL 155,747.00$

2) Comprehensive Sampling Event

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 80 100.30$ 8,024.00$

Junior Scientist/Engineer 1 80 55.80$ 4,464.00$

Field Technician 1 120 45.30$ 5,436.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 30,344.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8270W SVOC by GC/MS (EPA 8270C) 50 EA 185.00$ 9,250.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Metals by ICP-MS (EPA 6020A) 50 EA 117.00$ 5,850.00$

14-Day TAT Mercury (EPA 7470A) 50 EA 28.00$ 1,400.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 6 BATCH 700.00$ 4,200.00$

7-Day VOC and SVOC Data Validation 4 BATCH 1,200.00$ 4,800.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 50,897.00$

SUBTOTAL 81,241.00$

SUM YEAR 0 (WELL INSTALLATION AND COMPREHENSIVE SAMPLING EVENT 236,988.00$
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3) Quarterly Sampling Events

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 16 104.50$ 1,672.00$

Project Geoscientist 1 16 100.30$ 1,604.80$

Junior Scientist/Engineer 1 16 55.80$ 892.80$

Field Technician 1 120 45.30$ 5,436.00$

Administrative Assistant 1 4 42.30$ 169.20$

SUBTOTAL 9,774.80$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Single Metal by ICP-MS (EPA 6020A) 50 EA 24.00$ 1,200.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 4 BATCH 700.00$ 2,800.00$

7-Day VOC and SVOC Data Validation 2 BATCH 1,200.00$ 2,400.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 31,797.00$

QUARTERLY SAMPLING EVENT (LABOR AND ODCS) 41,571.80$
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Remedial Investigation and Feasibility Study June 2008
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Alternative 3 - Engineered Containment of Solidified Sludges and RCRA Subtitle C

Containment of Soils

014457



Alternative 3

ENGINEERED CONTAINMENT OF SOLIDIFIED SLUDGES AND RCRA SUBTITLE C CONTAINMENT OF SOILS

Site: Malone Services Company Superfund Site Description: Alternative 3 consists of the following elements:

Location: Texas City, TX 1. Remove site tanks and contents

Phase: Feasibility Study (-30% to +50%) 2. Injection well disposal of water contained in tanks, separators, and Sludge Pit.

Base Year: 2008 3. Construct Sludge Pit improvements to include subsurface barrier wall, groundwater gradient recovery system,

Date: March 25, 2008 and enlarged perimeter berms.

4. Consolidate/solidify sludges in Sludge Pit and construct RCRA Subtitle C cap.

5. Consolidate excess solidified sludge/affected soil/debris in a RCRA Subtitle C cell located above ground surface.

6. Backfill all excavated areas with clean soil.

7. General site improvements

8. No action (with monitoring) of affected groundwater outside barrier wall.

9. Institutional controls.

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Phase 1: Pre-Construction / Tank Demolition / Tank Contents Management

Plan Preparation and Submittals 1 LS 90,900.00$ 90,900$

Mobilization / Demobilization and Construct Project Facilities and Utilities 1 LS 370,200.00$ 370,200$ Assume remedy implementation of 42 months

Transfer Tank Water to Deep Well 1 LS 43,850.00$ 43,850$

Transfer Tank Sludges to Sludge Pit 10000 CY 9.70$ 97,000$

Tank / Piping Demolition 1 LS 160,000.00$ 160,000$ Cost provided by MCP remediation consultant

Hauling Scrap Metal to Processor 1 LS 40,000.00$ 40,000$

Asbestos Abatement for Tank / Piping 1 LS 297,167.00$ 297,167$

Lead Paint Abatement Surcharge 1 LS 10,000.00$ 10,000$ Cost estimated based on experience with similar projects.

Temporarily Relocate Cemetery Monuments 1 LS 51,970.00$ 51,970$

Road Improvements 1 LS 147,360.00$ 147,360$

SUBTOTAL 1,308,447$

Phase 2: Consolidation of Sludges (excluding Sludge Pit) and Soils

Mobilization / Demobilization 1 LS 36,920.00$ 36,920$

Construct RCRA Subtitle C Cell 15.2 AC 389,300.00$ 5,917,360$

Transport, Solidify, and Place Solidified Sludges 60100 CY 46.73$ 2,808,262$

Excavate, Transfer, and Place Affected Soil and Concrete Rubble 158000 CY 4.69$ 741,020$

Backfill Excavated Areas with Clean Backfill 207000 CY 5.13$ 1,061,910$

SUBTOTAL 10,565,472$

Phase 3: Sludge Pit Management

Mobilization / Demobilization 1 LS 72,920.00$ 72,920$

Improve Perimeter Berm System 21400 CY 10.93$ 233,902$

Construct Slurry Wall around Sludge Pit 126400 SF 5.58$ 705,312$

Solidify Sludges in-situ 210000 CY 47.09$ 9,888,900$

Construct RCRA Subtitle C Cap 6.4 AC 141,997.80$ 908,786$

Install Groundwater Recovery System 10 EA 25,000.00$ 250,000$ Cost estimated based on experience with similar projects. Assume 10 recovery wells

and associated pumps and piping, etc.

SUBTOTAL 12,059,820$

Phase 4: General Site Improvements

Mobilization / Demobilization 1 LS 50,000.00$ 50,000$ Cost estimated based on experience with similar projects.

Construct Drainage Ditches 1 LS 246,400.00$ 246,400$

Improve Deep Well Facility for GW Recovery System 1 LS 77,123.00$ 77,123$ 20,000-gal capacity double-walled tank on slab footing

Shoreline Protection 1 LS 1,083,700.00$ 1,083,700$ Improved levee with riprap protection

Abandon Damaged Deep Well 1 LS 200,000.00$ 200,000$ General estimate provided by well field vendor

Abandon Water and Monitoring Wells 1 LS 150,000.00$ 150,000$ General estimate provided by subcontractor

Develop and Implement Groundwater Monitoring Program 1 LS 236,988.00$ 236,988$ Includes well installation and comprehensive sampling event

Institutional Control Plans and Measures 1 LS 200,000.00$ 200,000$ Cost estimated based on experience with similar projects.

SUBTOTAL 2,244,211$

SUBTOTAL 26,177,950$

Contingency 10% 28,795,745$

Project Management 3% 863,872$

Pre-Design Investigation, Remedial Design, and Engineering Support 10% 2,879,575$

Construction Management 5% 1,439,787$

Health and Safety / Fence Line Air Monitoring 4% 1,151,830$

Third Party QA/QC 1% 287,957$

SUBTOTAL 6,623,021$

TOTAL CAPITAL COST 35,418,766$

O&M COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Operate Deep Well

Groundwater Recovery System 52 WK 1,000.00$ 52,000$ 1 event per week, 2 technicians at $500 each per week

Site / Deep Well Inspection 4 QTR 1,000.00$ 4,000$ Quarterly inspection

Deep Well Maintenance 4 QTR 10,000.00$ 40,000$

Utilities 12 MO 1,000.00$ 12,000$

Mechanical Integrity Testing 1 LS 20,000.00$ 20,000$ Performed once annually

SUBTOTAL 128,000$

Site Maintenance

General Site Maintenance 12 MO 1,000.00$ 12,000$

Mowing 4 QTR 1,000.00$ 4,000$ 4 times a year

Cover Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

Drainage Ditch Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

SUBTOTAL 36,000$

Leachate Management / Gas Monitoring

Operations Labor 12 MO 1,000.00$ 12,000$

Leachate Disposal Cost 1400 GAL 10.00$ 14,000$

Equipment Rental / Travel Expenses 12 MO 200.00$ 2,400$

SUBTOTAL 28,400$

Groundwater Monitoring (Year 1) 4 EA 41,571.80$ 166,287$ Quarterly sampling

SUBTOTAL 166,287$

Groundwater Monitoring (Year 2-10) 2 EA 41,571.80$ 83,144$ Semiannual sampling

SUBTOTAL 83,144$

Groundwater Monitoring (Year 11-30) 1 EA 41,571.80$ 41,572$ Annual sampling

SUBTOTAL 41,572$

SUBTOTAL (Year 1) 358,687$

SUBTOTAL (Year 2-10) 275,544$

SUBTOTAL (Year 11-30) 233,972$

Contingency 30%

SUBTOTAL (Year 1) 466,293$

SUBTOTAL (Year 2-10) 358,207$

SUBTOTAL (Year 11-30) 304,163$

Project Management 5%

Technical Support 10%

SUBTOTAL (Year 1) 69,944$

SUBTOTAL (Year 2-10) 53,731$

SUBTOTAL (Year 11-30) 45,625$

TOTAL ANNUAL O&M COST (Year 1) 536,237$

TOTAL ANNUAL O&M COST (Year 2-10) 411,938$

TOTAL ANNUAL O&M COST (Year 11-30) 349,788$

PERIODIC COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Abandon Deep Well Following Completion of Project 1 LS 200,000.00$ 200,000$

SUBTOTAL 200,000$

PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST

TOTAL COST

PER YEAR

DISCOUNT

FACTOR (4.5%)

PRESENT

VALUE NOTES

Capital Cost 0 35,418,766.35$ 35,418,766.35$ 1 35,418,766$

Annual O&M Cost 1 536,237.36$ 536,237.36$ 0.956937799 513,146$

Annual O&M Cost 2 - 10 3,707,439.14$ 411,937.68$ 6.955780378 2,865,348$

Annual O&M Cost 11 - 30 6,995,756.82$ 349,787.84$ 8.376170367 2,929,883$

Periodic Cost 30 200,000.00$ 200,000.00$ 0.267000016 53,400$

46,858,199.67$ 41,780,543$

TOTAL PRESENT VALUE OF ALTERNATIVE 41,780,543$

Feasibility Study Range (-30%) 29,246,380$

Feasibility Study Range (+50%) 62,670,814$

Note:

All Operation and Maintenance costs were estimated based on experience with similar projects.
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For All Alternatives

Capital Cost Sub-Element

Plan Preparation and Submittals

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Prepare work plans and health and safety plan for project and submit monthly status reports.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 360 100.00$ 36,000.00$

Clerical Support 1 360 40.00$ 14,400.00$

SUBTOTAL 50,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Materials

Miscellaneous Supplies and Materials 45 DAY 100.00$ 4,500.00$

SUBTOTAL 4,500.00$

Other Costs

Engineering Support 360 HR 100.00$ 36,000.00$

SUBTOTAL 36,000.00$

TOTAL UNIT COST 90,900.00$

2 of 24 Cost Estimate Alt 3 - Final: Alt3Phase1

014459



Alternative 3 Phase 1

Capital Cost Sub-Element

Mobilization / Demobilization and Construct Project Facilities and Utilities

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize/Demobilize demolition equipment to and from the site and install project facilities/amenities. Project facilities

for site activity support to be installed include office trailers, construction decontamination station, electricity, water,

Porta Pots, computers, printers, fax machine, copier, and phone service for expected full duration of the project (42 months).

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 32 100.00$ 3,200.00$

Superintendent 1 40 80.00$ 3,200.00$

Operator 2 32 40.00$ 2,560.00$

Operator OT 2 8 70.00$ 1,120.00$

Technician 4 32 30.00$ 3,840.00$

Technician OT 4 8 50.00$ 1,600.00$

Clerical Support 1 32 40.00$ 1,280.00$

SUBTOTAL 16,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Office Trailers (3) 126 MO 400.00$ 50,400.00$

Utilities (Electricity) 42 MO 1,000.00$ 42,000.00$

Utilities (Water) 42 MO 500.00$ 21,000.00$

Porta Pots (4) 168 MO 100.00$ 16,800.00$

Computer/Printer/Fax 84 MO 150.00$ 12,600.00$

Copiers 42 MO 200.00$ 8,400.00$

Site Pickup Trucks (2) 84 MO 600.00$ 50,400.00$

Telephone Service 42 MO 200.00$ 8,400.00$

SUBTOTAL 210,000.00$

Materials

Office Supplies 42 MO 200.00$ 8,400.00$

Site Supplies 42 MO 1,000.00$ 42,000.00$

Construction of Decon Facilities 1 LS 20,000.00$ 20,000.00$

SUBTOTAL 70,400.00$

Other Costs

Demolition Mobilization/Demobilization 1 LS 20,000.00$ 20,000.00$

Electrical Hookups 1 LS 2,000.00$ 2,000.00$

Telephone Hookups 1 LS 1,000.00$ 1,000.00$

Water Meters and Connection (5,000 l-ft) 1 LS 50,000.00$ 50,000.00$

SUBTOTAL 73,000.00$

TOTAL UNIT COST 370,200.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Water to Deep Well

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Water from tanks will be transferred to the deep well onsite by pumping the water out and transporting the water with a

vacuum truck to the deep well.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 20 100.00$ 2,000.00$

Superintendent 1 100 80.00$ 8,000.00$

Site Foreman 1 80 50.00$ 4,000.00$

Site Foreman OT 1 20 80.00$ 1,600.00$

Operator 1 80 40.00$ 3,200.00$

Operator OT 1 20 70.00$ 1,400.00$

Technician 1 80 30.00$ 2,400.00$

Technician OT 1 20 50.00$ 1,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 26,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

70-Barrel Vacuum Truck 10 DAY 1,000.00$ 10,000.00$

Misc. Pumps and Hoses 1 LS 3,000.00$ 3,000.00$

Trucks (2) 20 DAY 90.00$ 1,800.00$

SUBTOTAL 14,800.00$

Materials

Fuel 750 GAL 3.00$ 2,250.00$

SUBTOTAL 2,250.00$

TOTAL UNIT COST 43,850.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Sludges to Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Shear off top of tanks and use backhoe/excavator to remove a total of 10,000 cy of sludge and transfer into the Sludge Pit

using a truck. Assume 3 rounds per hour for each truck, and 2 trucks to be used for the project. Trucks will be decontaminated

following completion of the project.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 1 96 40.00$ 3,840.00$

Operator OT 1 24 70.00$ 1,680.00$

Technician 4 96 30.00$ 11,520.00$

Technician OT 4 24 50.00$ 4,800.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 44,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 240 HR 80.00$ 19,200.00$

Tandem Dump Trucks (2) 480 HR 40.00$ 19,200.00$

Fuel Surcharge 25200 22% 6,635.67$

Misc. Support Equipment 12 EA 300.00$ 3,600.00$

SUBTOTAL 48,635.67$

Other Costs

Final truck cleanout 2 EA 2,000.00$ 4,000.00$

SUBTOTAL 4,000.00$

TOTAL COST 97,035.67$

TOTAL UNIT COST (per cy) 9.70$
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For All Alternatives

Capital Cost Sub-Element

Tank / Piping Demolition

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Demolish and remove all tank and piping from site prior to commencement of remedial action activities. Assume approximately

2,000 tons of tank and piping for demolition and removal. Decontamination cost is not included but it is presumed that the costs

associated with decontamination will be offset by the metal recovery value.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Tank and Piping Demolition 2000 TON 80.00$ 160,000.00$

SUBTOTAL 160,000.00$

TOTAL UNIT COST 160,000.00$
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For All Alternatives

Capital Cost Sub-Element

Hauling Scrap Metal to Processor

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport scrap metal from demolition activities to an offsite scrap metal recycling facility. Assume approximately 2,000 tons

of scrap metal to be hauled.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Transport Scrap Metal to Facility 2000 TON 20.00$ 40,000.00$

SUBTOTAL 40,000.00$

TOTAL UNIT COST 40,000.00$
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For All Alternatives

Capital Cost Sub-Element

Asbestos Abatement for Tanks/Piping

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Perform asbestos abatement activities by removing and properly disposing all asbestos-containing material onsite.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Field Technician 2 20 85.00$ 3,400.00$

SUBTOTAL 3,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Laboratory 100 SAMPLE 10.00$ 1,000.00$

Thermal Insulation Abatement 18471 FT 7.00$ 129,297.00$

Surfacing Material Abatement 33886 SQFT 3.00$ 101,658.00$

Abatement for Miscellaneous Material 30906 SQFT 2.00$ 61,812.00$

SUBTOTAL 293,767.00$

TOTAL UNIT COST 297,167.00$

Note:

Quantities of asbestos containing material were estimated from site walk and from building sizes by licensed asbestos inspector.

Costs for abatement assumes all suspect materials contain asbestos
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For All Alternatives

Capital Cost Sub-Element

Temporarily Relocate Cemetery Monuments

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Temporarily relocate tombstones, fence, and ironwork in on-site cemetery to a staging area and following project completion,

relocate tombstones, fence, and gate to the capped area.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 10 100.00$ 1,000.00$

Superintendent 1 50 80.00$ 4,000.00$

Site Foreman 1 40 50.00$ 2,000.00$

Site Foreman OT 1 10 80.00$ 800.00$

Operator 1 40 40.00$ 1,600.00$

Operator OT 1 10 70.00$ 700.00$

Technician 4 40 30.00$ 4,800.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 40 40.00$ 1,600.00$

SUBTOTAL 18,500.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Case 580 50 HR 30.00$ 1,500.00$

Skidsteer 50 HR 50.00$ 2,500.00$

Site Trucks (2) 10 DAY 90.00$ 900.00$

SUBTOTAL 4,900.00$

Materials

Fuel 500 GAL 3.00$ 1,500.00$

Miscellaneous Paint and Cleaning Supplies 1 LS 1,000.00$ 1,000.00$

SUBTOTAL 2,500.00$

Other Costs

Welder with Helper 40 HR 200.00$ 8,000.00$

Archeological Delineation 1 LS 18,070.00$ 18,070.00$

SUBTOTAL 26,070.00$

TOTAL UNIT COST 51,970.00$
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For All Alternatives

Capital Cost Sub-Element

Road Improvements

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

This task consists of upgrading internal roads and access for site operations. Assume approximately 12,230 linear feet

of roads 20-ft wide require regrading and placement of 2" of crushed concrete for road base. Amount of crushed concrete was

then doubled to include maintenance regrading of the road.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 12 100.00$ 1,200.00$

Superintendent 1 60 80.00$ 4,800.00$

Operator 2 48 40.00$ 3,840.00$

Operator OT 2 12 70.00$ 1,680.00$

Technician 2 48 30.00$ 2,880.00$

Technician OT 2 12 50.00$ 1,200.00$

Clerical Support 1 24 40.00$ 960.00$

SUBTOTAL 16,560.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

D6 with 6-way Blade 60 HR 100.00$ 6,000.00$

Smooth Drum Compactor 60 HR 50.00$ 3,000.00$

SUBTOTAL 9,000.00$

Materials

Crushed Concrete 6000 TON 20.00$ 120,000.00$

Fuel - Diesel 600 GAL 3.00$ 1,800.00$

SUBTOTAL 121,800.00$

TOTAL UNIT COST 147,360.00$
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For Alternative 2, Alternative 3, and Alternative 4
Capital Cost Sub-Element
Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Mobilize / Demobilize equipment including 4 excavators, 2 dozers, 2 compactors, 18 tandem dump trucks and 3 site
trucks.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 32 100.00$ 3,200.00$
Superintendent 1 40 80.00$ 3,200.00$
Site Foreman 1 32 50.00$ 1,600.00$
Site Foreman OT 1 8 80.00$ 640.00$
Operator 2 32 40.00$ 2,560.00$
Operator OT 2 8 70.00$ 1,120.00$
Technician 4 32 30.00$ 3,840.00$
Technician OT 4 8 50.00$ 1,600.00$
Clerical Support 1 32 40.00$ 1,280.00$
SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

Excavator Mob/Demob (4) 8 TRIP 700.00$ 5,600.00$
Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$
Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$
Tandem Mob/Demob (18) 36 TRIP 200.00$ 7,200.00$
Site Trucks (3) 12 DAY 90.00$ 1,080.00$
SUBTOTAL 17,880.00$

TOTAL UNIT COST 36,920.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Construct RCRA Subtitle C Cell

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By:L. Engle
Location: Texas City, TX Date: 25-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternative 2:
Construct RCRA Subtitle C Cell with dimensions 726' x 726' (12.1 ac).
Alternative 3:
Construct RCRA Subtitle C Cell with dimensions 726' x 912' (15.2 ac).
Alternative 4:
Construct RCRA Subtitle C Cell with dimensions 726' x 1774' (29.6 ac).
Alternative 5:
Construct RCRA Subtitle C Cell with dimensions 726' x 1058' (17.6 ac).
Alternative 6:
Construct RCRA Subtitle C Cell with dimensions 726' x 1462' (24.4 ac).

The cost below is the total cost estimated for the construction of a RCRA Subtitle C cell for Alternative 2 (12.1 ac), assuming 9-month working schedule,
but the same unit cost will be applied for estimating RCRA Subtitle C cell construction costs under all other alternatives.
Existing hurricane levee soil volume of 30,000 cy excluded from construction costs.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 24 100.00$ 2,400.00$
Superintendent 1 40 80.00$ 3,200.00$
Site Foreman 1 160 50.00$ 8,000.00$
Site Foreman OT 1 40 80.00$ 3,200.00$
Operator 4 1200 40.00$ 192,000.00$
Operator OT 4 300 70.00$ 84,000.00$
Technician/Laborer 6 1200 30.00$ 216,000.00$
Technician/Laborer OT 6 300 50.00$ 90,000.00$
SUBTOTAL 598,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

4 CY Crawler-mounted, Hydraulic 28000 CY 3.30$ 92,400.00$
Excavator
Sheepsfoot roller 28000 CY 0.75$ 21,000.00$
Wheel Loader 262 HR 135.00$ 35,370.00$
Semi Dump 1003 HR 82.00$ 82,246.00$
SUBTOTAL 231,016.00$

Materials
Fuel - Diesel 10000 GAL 3.00$ 30,000.00$
SUBTOTAL 30,000.00$

Other Costs
Unclassified Fill 36378 CY 6.52$ 237,184.56$
Top-Soil 8671 CY 6.02$ 52,199.42$
Hydromulch and Seeding 12 AC 3,500.00$ 42,000.00$
Gas Vent Piping System 1653 LF 24.23$ 40,052.19$
Anchor Trench 2480 LF 1.83$ 4,538.40$
Landfill Gas and Infiltration Collection 824076 SF 0.60$ 494,445.60$
Systems
Geosynthetic Clay Liner 412038 SF 0.48$ 197,778.24$
HDPE Liner (40-mil) 412038 SF 0.55$ 226,620.90$

Sand, 6" lifts 9415 CY 13.54$ 127,479.10$
Gravel, 6" lifts 28246 CY 28.09$ 793,430.14$
Discharge Pump 1 EA 3,564.00$ 3,564.00$
Storage Tanks (2,000 gal) 1 EA 3,253.00$ 3,253.00$
Anchor Trench 2504 LF 1.83$ 4,582.32$
Clay berms, 6" lifts 29440 CY 7.33$ 215,795.20$
Leachate Control Systems, Drainage 420320 SQFT 0.60$ 252,192.00$
Net with Heat-Bonded Geotextile
Fabric Both Sides
Geotextile (170-mil) 46702 SQYD 2.93$ 136,836.86$
HDPE Liner (80-mil) 840640 SF 0.91$ 764,982.40$
8" Polyethylene Leachate Collection 5000 LF 27.32$ 136,600.00$
Piping
12" Polyethylene Leachate Collection 1500 LF 37.94$ 56,910.00$
Piping
Landfill Gas and Leachate Control 100 EA 376.17$ 37,617.00$
Systems HDPE Tees, 8"-Dia Piping
Landfill Gas and Leachate Control 20 EA 674.25$ 13,485.00$
Systems HDPE Tees, 12"-Dia Piping
Landfill Gas and Leachate Control 20 EA 273.37$ 5,467.40$
Systems HDPE Elbows, 8"-Dia Piping
Landfill Gas and Leachate Control 5 EA 740.11$ 3,700.55$
Systems HDPE Elbows, 12"-Dia Piping
SUBTOTAL 3,850,714.28$

TOTAL COST 4,710,530.28$

TOTAL UNIT COST (per ac) 389,300.00$

Construct RCRA Subtitle C Cell:
acres $/acre Total

Alternative 2: 12.1 389,300.00$ 4,710,530.00$
Alternative 3: 15.2 389,300.00$ 5,917,360.00$
Alternative 4: 29.6 389,300.00$ 11,523,280.00$
Alternative 5: 17.6 389,300.00$ 6,851,680.00$
Alternative 6: 24.4 389,300.00$ 9,498,920.00$
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For Alternative 3
Capital Cost Sub-Element
Transport, Solidify, and Place Solidified Sludges

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Solidify approximately 50,000 cy of sludges, excluding sludges from the Sludge Pit and tanks, with the following mix design with 10% wastage:
Oil Pit Sludges: 5% Portland Cement, 5% Quicklime, and 20% LA ash by wet weight; bulk density of 82.3 pcf
API 100 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf
API 1200 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf
Assume stabilization rate of 850 cy per day and the following bulking factors for transport and placement:
Oil Pit Sludges: 1.13 (applied to 40,000 cy of sludges)
API 100 Sludges: 1.49 (applied to 5,000 cy of sludges)
API 1200 Sludges: 1.49 (applied to 5,000 cy of sludges)
Transport 60,100 cy of sludge to the soils consolidation area.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 150 100.00$ 15,000.00$
Superintendent 1 710 80.00$ 56,800.00$
Site Foreman 1 570 50.00$ 28,500.00$
Site Foreman OT 1 150 80.00$ 12,000.00$
Operator 3 570 40.00$ 68,400.00$
Operator OT 3 150 70.00$ 31,500.00$
Technician 6 570 30.00$ 102,600.00$
Technician OT 6 150 50.00$ 45,000.00$
Clerical Support 1 570 40.00$ 22,800.00$
SUBTOTAL 382,600.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC200 Excavators (2) 1600 HR 80.00$ 128,000.00$
D5 Dozer with 6-Way Blade (2) 1600 HR 80.00$ 128,000.00$
Tandem Dump Trucks with Sealed Beds (6) 4400 HR 40.00$ 176,000.00$
Rohm Plow 900 HR 20.00$ 18,000.00$
SUBTOTAL 450,000.00$

Materials
Portland Cement 3972 TON 104.00$ 413,088.00$
Quicklime 3972 TON 130.00$ 516,360.00$
LA Ash 12834 TON 71.00$ 911,214.00$
Fuel - Diesel 42000 GAL 3.00$ 126,000.00$
Level C PPE 225 DAY 40.00$ 9,000.00$
SUBTOTAL 1,975,662.00$

TOTAL COST 2,808,262.00$

TOTAL UNIT COST (per cy) 46.73$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Excavate, Transfer, and Place Affected Soils and Rubble

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternatives 2 and 3:
Approximately 157,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred
to a consolidation area.
Alternatives 4, 5, and 6:
Approximately 177,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred
to a consolidation area.
Removal of affected soils is assumed to be 1,750 cy per machine per day. Haul distance is approximately 1,500 linear ft.

The cost below is the total cost estimated for excavating, trasnferring, and placing approximately 158,000 cy of affected soil and
concrete rubble in the containment area for Phase 2 of Alternative 2, but the same unit cost will be applied for estimating the same
type of costs for all other phases and alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 60 100.00$ 6,000.00$
Superintendent 1 300 80.00$ 24,000.00$
Site Foreman 1 240 50.00$ 12,000.00$
Site Foreman OT 1 60 80.00$ 4,800.00$
Operator 5 240 40.00$ 48,000.00$
Operator OT 5 60 70.00$ 21,000.00$
Technician 15 240 30.00$ 108,000.00$
Technician OT 15 60 50.00$ 45,000.00$
Clerical Support 1 240 40.00$ 9,600.00$
SUBTOTAL 278,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC200 Excavators (3) 900 HR 80.00$ 72,000.00$
D6 Dozer with 6-Way Blade (2) 600 HR 100.00$ 60,000.00$
Tandem Dump Trucks (18) 3600 HR 40.00$ 144,000.00$
84" Padfoot Compactor (2) 600 HR 70.00$ 42,000.00$
Site Trucks (5) 150 DAY 90.00$ 13,500.00$
SUBTOTAL 331,500.00$

Materials
Fuel - Diesel 43800 GAL 3.00$ 131,400.00$
SUBTOTAL 131,400.00$

TOTAL COST 741,300.00$

TOTAL UNIT COST 4.69$

Excavate, Transfer, and Place Affected Soils and Rubble
cy $/cy Total

Alternatives 2 and 3: 158000 4.69$ 741,020.00$
Alternatives 4, 5, and 6: 178000 4.69$ 834,820.00$
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For Alternatives 2, 3, 4, 5, and 6
Capital Cost Sub-Element
Backfill Excavated Areas

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternatives 2 and 3:
Backfill approximately 157,000 cy of soil area and 50,000 cy of sludge areas (excluding Sludge Pit and tanks). Assume existing
material available onsite are source for backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.
Alternatives 4, 5, and 6:
Backfill approximately 340,000 cy of excavated soil and sludge areas . Assume existing material available onsite are source for
backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.

The cost below is the total cost estimated for backfilling approximately 207,000 cy of excavated areas in Alternatives 2 and 3, but the
same unit cost will be applied for estimating backfilling costs under all other alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 76 100.00$ 7,600.00$
Superintendent 1 380 80.00$ 30,400.00$
Site Foreman 1 304 50.00$ 15,200.00$
Site Foreman OT 1 76 80.00$ 6,080.00$
Operator 7 304 40.00$ 85,120.00$
Operator OT 7 76 70.00$ 37,240.00$
Technician 15 304 30.00$ 136,800.00$
Technician OT 15 76 50.00$ 57,000.00$
Clerical Support 1 304 40.00$ 12,160.00$
SUBTOTAL 387,600.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC300 Excavators (3) 1140 HR 200.00$ 228,000.00$
D6 Dozer with 6-Way Blade (s) 760 HR 100.00$ 76,000.00$
Tandem Dump Trucks (12) 4560 HR 40.00$ 182,400.00$
84" Padfoot Compactor (2) 760 HR 70.00$ 53,200.00$
Site Trucks (3) 114 DAY 90.00$ 10,260.00$
SUBTOTAL 549,860.00$

Materials
Fuel - Diesel 41800 GAL 3.00$ 125,400.00$
SUBTOTAL 125,400.00$

TOTAL COST 1,062,860.00$

TOTAL UNIT COST (per cy) 5.13$

Backfill Excavated Areas
cy $/cy Total

Alternatives 2 and 3: 207000 5.13$ 1,061,910.00$
Alternatives 4, 5, and 6: 340000 5.13$ 1,744,200.00$
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Alternative 3 Phase 3

Capital Cost Sub-Element

Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize / Demobilize equipment including 4 excavators, 2 dozers, 2 compactors, 18 tandem dump trucks, 3 site trucks,

slurry wall equipment, crane with turntable, and pneumatic equipment for in-situ cement mixing and slurry wall construction.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 32 100.00$ 3,200.00$

Superintendent 1 40 80.00$ 3,200.00$

Site Foreman 1 32 50.00$ 1,600.00$

Site Foreman OT 1 8 80.00$ 640.00$

Operator 2 32 40.00$ 2,560.00$

Operator OT 2 8 70.00$ 1,120.00$

Technician 4 32 30.00$ 3,840.00$

Technician OT 4 8 50.00$ 1,600.00$

Clerical Support 1 32 40.00$ 1,280.00$

SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Excavator Mob/Demob (4) 8 TRIP 700.00$ 5,600.00$

Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$

Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$

Tandem Mob/Demob (18) 36 TRIP 200.00$ 7,200.00$

Site Trucks (3) 12 DAY 90.00$ 1,080.00$

Slurry Wall Equipment 2 TRIP 2,000.00$ 4,000.00$

Pneumatic Equipment (in-situ mixing) 2 TRIP 3,000.00$ 6,000.00$

Pneumatic Equipment (slurry wall) 2 TRIP 3,000.00$ 6,000.00$

Crane with Turntable 2 TRIP 10,000.00$ 20,000.00$

SUBTOTAL 53,880.00$

TOTAL UNIT COST 72,920.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Improve Perimeter Berms for Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Improve existing berms of Sludge Pit for Alternatives 2,3,4, and 6 by extending the levee crest width by approximately 10 ft with 4:1 slope.

Additionally, for Alternative 5, the levee crest height will be extended 5 ft. The existing berms are 15 ft high with 3:1 slope. Approximately

21,400 cy for Alternatives 2,3,4, and 6 and 37,700 cy for Alternative 5 of borrow from existing material on site will be used to improve the

current berms . Borrow production is assumed to be 1,000 cy per machine per day. Haul distance is approximately 1,850 linear ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 4 96 40.00$ 15,360.00$

Operator OT 4 24 70.00$ 6,720.00$

Technician 11 96 30.00$ 31,680.00$

Technician OT 11 24 50.00$ 13,200.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 89,520.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavators (2) 240 HR 200.00$ 48,000.00$

D6 Dozer with 6-Way Blade 120 HR 100.00$ 12,000.00$

Tandem Dump Trucks (8) 960 HR 40.00$ 38,400.00$

84" Padfoot Compactor 120 HR 70.00$ 8,400.00$

Site Trucks (3) 40 DAY 90.00$ 3,600.00$

SUBTOTAL 110,400.00$

Materials

Fuel - Diesel 11300 GAL 3.00$ 33,900.00$

SUBTOTAL 33,900.00$

TOTAL COST 233,820.00$

TOTAL UNIT COST (per cy) 10.93$

Improving Existing Berms on the Sludge Pit:

cy $/cy Total

Alternatives 2, 3, 4, 6 and 7 21400 10.93$ 233,902.00$

Alternative 5: 37700 10.93$ 412,061.00$
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For All Alternatives

Capital Cost Sub-Element

Construct Slurry Wall Around Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Construct slurry wall with average depth of 40 ft and length of approximately 3,160 linear ft. Average width of the slurry wall is 36".

Bentonite slurry is assumed to be 6% bentonite and is mixed on a working platform. Two bentonite hydration units to be used

for working fluids. Excess fluids are pumped to soils consolidation area for disposal. Production rate for slurry wall is assumed

to be 100 linear ft per day. The surface area of the slurry wall is estimated to be approximately 126,400 sq ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 154 100.00$ 15,400.00$

Superintendent 1 370 80.00$ 29,600.00$

Site Foreman 1 296 50.00$ 14,800.00$

Site Foreman OT 1 74 80.00$ 5,920.00$

Operator 5 296 40.00$ 59,200.00$

Operator OT 5 74 70.00$ 25,900.00$

Technician 8 296 30.00$ 71,040.00$

Technician OT 8 74 50.00$ 29,600.00$

Clerical Support 2 296 40.00$ 23,680.00$

SUBTOTAL 275,140.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavator 370 HR 200.00$ 74,000.00$

D6 Dozer with 6-Way Blade 370 HR 100.00$ 37,000.00$

Tandem Dump Truck (2) 940 HR 40.00$ 37,600.00$

84" Padfoot Compactor 170 HR 70.00$ 11,900.00$

Site Trucks (3) 108 DAY 90.00$ 9,720.00$

Hydration Systems (2) 72 DAY 500.00$ 36,000.00$

SUBTOTAL 206,220.00$

Materials

Bentonite 1720 TON 100.00$ 172,000.00$

Fuel - Diesel 17200 GAL 3.00$ 51,600.00$

SUBTOTAL 223,600.00$

TOTAL COST 704,960.00$

TOTAL UNIT COST (per sq ft) 5.58$
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Alternative 3 (Phase 3)

Capital Cost Sub-Element

Solidify Sludges In-Situ

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Solidify approximately 210,000 cy of sludges from the Sludge Pit and tanks, with 10% Portland Cement, 10% Quicklime and

20% LA ash by wet weight. Assume 10% waste and density of wet sludge is 72.3 pcf and solidification rate of 2,000 cy per day.

With in-situ augers and 15% overlap due to geometry.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 484 100.00$ 48,400.00$

Superintendent 1 1200 80.00$ 96,000.00$

Site Foreman 2 960 50.00$ 96,000.00$

Site Foreman OT 2 240 80.00$ 38,400.00$

Operator 3 960 40.00$ 115,200.00$

Operator OT 3 240 70.00$ 50,400.00$

Technician 6 960 30.00$ 172,800.00$

Technician OT 6 240 50.00$ 72,000.00$

Clerical Support 1 960 40.00$ 38,400.00$

SUBTOTAL 727,600.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

100-Ton Crane 120 DAY 3,000.00$ 360,000.00$

Turntable and Augers 120 DAY 900.00$ 108,000.00$

PC200 Excavator 1200 HR 80.00$ 96,000.00$

Site Trucks (3) 360 DAY 90.00$ 32,400.00$

SUBTOTAL 596,400.00$

Materials

Fuel - Diesel 108550 GAL 3.00$ 325,650.00$

Portland Cement 21473 TON 104.00$ 2,233,192.00$

Quicklime 21473 TON 130.00$ 2,791,490.00$

LA Ash 42946 TON 71.00$ 3,049,166.00$

Crane Mats 45 EA 600.00$ 27,000.00$

Pneumatic Delivery Systems 120 DAY 1,000.00$ 120,000.00$

SUBTOTAL 8,546,498.00$

Other Costs

Level C PPE (4) 480 DAY 40.00$ 19,200.00$

SUBTOTAL 19,200.00$

TOTAL COST 9,889,698.00$

TOTAL UNIT COST (per cy) 47.09$
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For Alternative 2 and Alternative 3

Capital Cost Sub-Element

Construct RCRA Subtitle C Cap

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 25-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Construct cap over Sludge Pit with dimensions of 400' x 700' (6.4 ac). Cap is 18" clay, one geonet/filterfabric, 40-mil HDPE, GCL

layer, one geonet/filterfabric all underlain by shaped waste/soil. A vegetative layer will be installed over the cap.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 60 100.00$ 6,000.00$

Superintendent 1 60 80.00$ 4,800.00$

Site Foreman 1 104 50.00$ 5,200.00$

Site Foreman OT 1 26 80.00$ 2,080.00$

Operator 4 104 40.00$ 16,640.00$

Operator OT 4 26 70.00$ 7,280.00$

Technician 11 280 30.00$ 92,400.00$

Technician OT 11 70 50.00$ 38,500.00$

Clerical Support 1 280 40.00$ 11,200.00$

SUBTOTAL 184,100.00$

Materials

Fuel - Diesel 4000 GAL 3.00$ 12,000.00$

SUBTOTAL 12,000.00$

Other Costs

Unclassified Fill 20000 CY 6.52$ 130,400.00$

Top-Soil 5000 CY 6.02$ 30,100.00$

Hydromulch and Seeding 7.5 AC 3,500.00$ 26,250.00$

Gas Vent Piping System 900 LF 24.23$ 21,807.00$

Anchor Trench 1300 LF 1.83$ 2,379.00$

Landfill Gas and Infiltration Collection Systems 450000 SF 0.60$ 270,000.00$

Geosynthetic Clay Liner 225000 SF 0.48$ 108,000.00$

HDPE liner (40-mil) 225000 SF 0.55$ 123,750.00$

SUBTOTAL 712,686.00$

TOTAL COST 908,786.00$

TOTAL UNIT COST (per ac) 141,997.80$
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For All Alternatives

Capital Cost Sub-Element

Construction of Perimeter Drainage Ditch

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Ditches will be installed around containment and critical site access areas. The dimensions of the of the ditch is approximately

6,000 linear ft in length, 3-ft depth, 3-ft wide bottom and 5:1 slopes. Approximately 12,000 cy of material will be excavated and

relocated. Assume that the production rate will be approximately 300 linear ft per day.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 400 80.00$ 32,000.00$

Operator 2 320 40.00$ 25,600.00$

Operator OT 2 80 70.00$ 11,200.00$

Technician 3 320 30.00$ 28,800.00$

Technician OT 3 80 50.00$ 12,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 124,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 400 HR 80.00$ 32,000.00$

D5 Dozer with 6-Way Blade 400 HR 80.00$ 32,000.00$

Tandem Dump Trucks (2) 800 HR 40.00$ 32,000.00$

SUBTOTAL 96,000.00$

Materials

Fuel - Diesel 8800 GAL 3.00$ 26,400.00$

SUBTOTAL 26,400.00$

TOTAL UNIT COST 246,400.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Shoreline Protection

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

To construct the shoreline protection for the site, it was estimated that 25,500 cy of soil fill is needed. The soil fill is assumed

to be obtained from construction of the perimeter ditches. Approximately 28,100 tons of rip rap and filter stones will be

needed for construction.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Labor

Project Manager 1 40 100.00$ 4,000.00$

Superintendent 1 200 80.00$ 16,000.00$

Operator 2 160 40.00$ 12,800.00$

Operator OT 2 40 70.00$ 5,600.00$

Technician 3 160 30.00$ 14,400.00$

Technician OT 3 40 50.00$ 6,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 65,200.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 200 HR 80.00$ 16,000.00$

D5 Dozer with 6-Way Blade 200 HR 80.00$ 16,000.00$

Tandem Dump Trucks (2) 400 HR 40.00$ 16,000.00$

SUBTOTAL 48,000.00$

Materials / Equipment (estimated)

Rip-rap and Filter Stones (including geofilter) 28100 TON 30.00$ 843,000.00$

Soil 25500 CY 5.00$ 127,500.00$

SUBTOTAL 970,500.00$

TOTAL UNIT COST 1,083,700.00$
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For All Alternatives

Capital Cost Sub-Element

Develop and Implement Groundwater Monitoring Program

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Install 40 monitoring wells for implementing monitored natural attenuation and conducting one comprehensive sampling event

followed by subsequent quarterly sampling events.

Cost Analysis:

1) Well Installation

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 260 100.30$ 26,078.00$

Field Technician 1 180 45.30$ 8,154.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 46,652.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Hollow Stem Rig Mileage Rate 300 MILE 3.10$ 930.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, up to 30 Feet per Location1100 FT 27.70$ 30,470.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, 31 to 50 Feet, per Location200 FT 32.60$ 6,520.00$

2" PVC Sched 40 Monitor Well Plain Casing 900 FT 19.75$ 17,775.00$

2" PVC Sched 40 Monitor Well Screened Casing 400 FT 20.70$ 8,280.00$

Above Ground Surface Completion 40 WELL 400.00$ 16,000.00$

Installation of Protective Stanchions 40 WELL 330.00$ 13,200.00$

Mechanical Well Development (With a Pump) 2000 GAL 4.90$ 9,800.00$

Heavy Vehicle Not Otherwise Specified 300 Mile 3.10$ 930.00$

Portable Toilet, Including Servicing 1 MO 270.00$ 270.00$

Drum/ Barrel, 55 Gallon 40 EA 41.00$ 1,640.00$

PID 1 MO 780.00$ 780.00$

Rental Vehicle Cost 30 COST 80.00$ 2,400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 109,095.00$

SUBTOTAL 155,747.00$

2) Comprehensive Sampling Event

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 80 100.30$ 8,024.00$

Junior Scientist/Engineer 1 80 55.80$ 4,464.00$

Field Technician 1 120 45.30$ 5,436.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 30,344.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8270W SVOC by GC/MS (EPA 8270C) 50 EA 185.00$ 9,250.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Metals by ICP-MS (EPA 6020A) 50 EA 117.00$ 5,850.00$

14-Day TAT Mercury (EPA 7470A) 50 EA 28.00$ 1,400.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 6 BATCH 700.00$ 4,200.00$

7-Day VOC and SVOC Data Validation 4 BATCH 1,200.00$ 4,800.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 50,897.00$

SUBTOTAL 81,241.00$

SUM YEAR 0 (WELL INSTALLATION AND COMPREHENSIVE SAMPLING EVENT 236,988.00$
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3) Quarterly Sampling Events

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 16 104.50$ 1,672.00$

Project Geoscientist 1 16 100.30$ 1,604.80$

Junior Scientist/Engineer 1 16 55.80$ 892.80$

Field Technician 1 120 45.30$ 5,436.00$

Administrative Assistant 1 4 42.30$ 169.20$

SUBTOTAL 9,774.80$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Single Metal by ICP-MS (EPA 6020A) 50 EA 24.00$ 1,200.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 4 BATCH 700.00$ 2,800.00$

7-Day VOC and SVOC Data Validation 2 BATCH 1,200.00$ 2,400.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 31,797.00$

QUARTERLY SAMPLING EVENT (LABOR AND ODCS) 41,571.80$
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Feasibility Study Report Malone Service Company Superfund Site

Remedial Investigation and Feasibility Study June 2008

Project No. 811102
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Alternative 4 (25 psi strength requirement)

RCRA SUBTITLE C CONTAINMENT OF SOLIDIFIED SLUDGES AND SOILS

Site: Malone Services Company Superfund Site Description: Alternative 4 consists of the following elements:

Location: Texas City, TX 1. Remove site tanks and contents

Phase: Feasibility Study (-30% to +50%) 2. Injection well disposal of water contained in tanks, separators, and Sludge Pit.

Base Year: 2008 3. Construct Sludge Pit improvements to include subsurface barrier wall and enlarged perimeter berms.

Date: March 25, 2008 4. Solidify sludges to 25 psi and consolidate solidified sludges/affected soils/debris in a RCRA Subtitle C cell located

above ground surface.

5. Backfill all excavated areas with clean soil.

6. General site improvements.

7. No action (with monitoring) of affected groundwater.

8. Institutional controls.

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Phase 1: Pre-Construction / Tank Demolition / Tank Contents Management

Plan Preparation and Submittals 1 LS 90,900.00$ 90,900$

Mobilization / Demobilization and Construct Project Facilities and Utilities 1 LS 427,600.00$ 427,600$ Assume remedy implementation of 48 months

Transfer Tank Water to Deep Well 1 LS 43,850.00$ 43,850$

Transfer Tank Sludges to Sludge Pit 10000 CY 9.70$ 97,000$

Tank / Piping Demolition 1 LS 160,000.00$ 160,000$ Cost provided by MCP remediationconsultant

Hauling Scrap Metal to Processor 1 LS 40,000.00$ 40,000$

Asbestos Abatement for Tank / Piping 1 LS 297,167.00$ 297,167$

Lead Paint Abatement Surcharge 1 LS 10,000.00$ 10,000$ Cost estimated based on experience with similar projects.

Temporarily Relocate Cemetery Monuments 1 LS 51,970.00$ 51,970$

Road Improvements 1 LS 147,360.00$ 147,360$

SUBTOTAL 1,365,847$

Phase 2: Excavate and Consolidate Soils and Sludges

Mobilization / Demobilization 1 LS 46,920.00$ 46,920$

Construct Slurry Wall around Sludge Pit 126400 SF 5.58$ 705,312$

Construct RCRA Subtitle C Cell 29.6 AC 389,300.00$ 11,523,280$

Improve Perimeter Berm System for the Sludge Pit 21400 CY 10.93$ 233,902$

Excavate and Transfer Sludges to Solidification Area 260000 CY 9.61$ 2,497,400$

Solidify Sludges 260000 CY 58.04$ 15,090,038$

Excavate, Transfer, and Place Treated Sludges 307100 CY 6.48$ 1,991,526$

Rework Sludges to Meet Performance Standards 46065 CY 15.00$ 690,975$ Assume 15% of treated material need rework at $8/cy using 5% Portland

Cement by wet weight and 10% wastage at $11/cy, based on solidification expert

and remediation contractor recommendations.

Excavate, Transfer, and Place Affected Soil, Concrete Rubble 178000 CY 4.69$ 834,820$

Backfill Excavated Areas with Clean Backfill to Ground Surface 340000 CY 5.13$ 1,744,200$

SUBTOTAL 35,358,373$

Phase 3: General Site Improvements

Mobilization / Demobilization 1 LS 50,000.00$ 50,000$ Cost estimated based on experience with similar projects.

Construct Perimeter Drainage Ditch 1 LS 246,400.00$ 246,400$

Shoreline Protection 1 LS 1,083,700.00$ 1,083,700$ Improved levee with riprap protection

Abandon Deep Wells (2) 2 LS 200,000.00$ 400,000$ General estimate provided by well field vendor

Abandon Water and Monitoring Wells 1 LS 150,000.00$ 150,000$ General estimate provided by subcontractor

Develop and Implement Groundwater Monitoring Program 1 LS 236,988.00$ 236,988$ Includes well installation and comprehensive sampling event

Institutional Controls Plans and Measures 1 LS 200,000.00$ 200,000$ Cost estimated based on experience with similar projects.

SUBTOTAL 2,367,088$

SUBTOTAL 39,091,308$

Contingency 10% 43,000,439$

Project Management 3% 1,290,013$

Pre-Design Investigation, Remedial Design, and Engineering Support 10% 4,300,044$

Construction Management 5% 2,150,022$

Health and Safety / Fence Line Air Monitoring 4% 1,720,018$

Third Party QA/QC 1% 430,004$

SUBTOTAL 9,890,101$

TOTAL CAPITAL COST 52,890,540$

O&M COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Site Maintenance

General Site Maintenance 12 MO 1,000.00$ 12,000$

Mowing 4 QTR 1,000.00$ 4,000$ 4 times a year

Cover Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

Drainage Ditch Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

SUBTOTAL 36,000$

Leachate Management/Gas Monitoring

Operations Labor 12 MO 1,000.00$ 12,000$

Leachate Disposal Cost 2700 GAL 10.00$ 27,000$

Equipment Rental / Travel Expenses 12 MO 200.00$ 2,400$

SUBTOTAL 41,400$

Groundwater Monitoring (Year 1) 4 EA 41,571.80$ 166,287$ Quarterly sampling

SUBTOTAL 166,287$

Groundwater Monitoring (Year 2-10) 2 EA 41,571.80$ 83,144$ Semiannual sampling

SUBTOTAL 83,144$

Groundwater Monitoring (Year 11-30) 1 EA 41,571.80$ 41,572$ Annual sampling

SUBTOTAL 41,572$

SUBTOTAL (Year 1) 243,687$

SUBTOTAL (Year 2-10) 160,544$

SUBTOTAL (Year 11-30) 118,972$

Contingency 30%

SUBTOTAL (Year 1) 316,793$

SUBTOTAL (Year 2-10) 208,707$

SUBTOTAL (Year 11-30) 154,663$

Project Management 5%

Technical Support 10%

SUBTOTAL (Year 1) 47,519$

SUBTOTAL (Year 2-10) 31,306$

SUBTOTAL (Year 11-30) 23,200$

TOTAL ANNUAL O&M COST (Year 1) 364,312$

TOTAL ANNUAL O&M COST (Year 2-10) 240,013$

TOTAL ANNUAL O&M COST (Year 11-30) 177,863$

PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST

TOTAL COST PER

YEAR

DISCOUNT

FACTOR (4.5%) PRESENT VALUE NOTES

Capital Cost 0 52,890,540.35$ 52,890,540.35$ 1 52,890,540$

Annual O&M Cost 1 364,312.36$ 364,312.36$ 0.956937799 348,624$

Annual O&M Cost 2 - 10 2,160,114.14$ 240,012.68$ 6.955780378 1,669,476$

Annual O&M Cost 11 - 30 3,557,256.82$ 177,862.84$ 8.376170367 1,489,809$

58,972,223.68$ 56,398,450$

TOTAL PRESENT VALUE OF ALTERNATIVE 56,398,450$

Feasibility Study Range (-30%) 39,478,915$

Feasibility Study Range (+50%) 84,597,674$

Note:

All Operation and Maintenance costs were estimated based on experience with similar projects.
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For All Alternatives

Capital Cost Sub-Element

Plan Preparation and Submittals

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Prepare work plans and health and safety plan for project and submit monthly status reports.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 360 100.00$ 36,000.00$

Clerical Support 1 360 40.00$ 14,400.00$

SUBTOTAL 50,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Materials

Miscellaneous Supplies and Materials 45 DAY 100.00$ 4,500.00$

SUBTOTAL 4,500.00$

Other Costs

Engineering Support 360 HR 100.00$ 36,000.00$

SUBTOTAL 36,000.00$

TOTAL UNIT COST 90,900.00$
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Alternative 4 Phase 1

Capital Cost Sub-Element

Mobilization / Demobilization and Construct Project Facilities and Utilities

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize/Demobilize demolition equipment to and from the site and install project facilities/amenities. Project facilities

for site activity support to be installed include office trailers, construction decontamination station, electricity, water,

Porta Pots, computers, printers, fax machine, copier, and phone service for expected full duration of the project (60 months).

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 80 80.00$ 6,400.00$

Operator 2 80 40.00$ 6,400.00$

Operator OT 2 10 70.00$ 1,400.00$

Technician 4 80 30.00$ 9,600.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 37,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Office Trailers (3) 144 MO 400.00$ 57,600.00$

Utilities (Electricity) 48 MO 1,000.00$ 48,000.00$

Utilities (Water) 48 MO 500.00$ 24,000.00$

Porta Pots (4) 192 MO 100.00$ 19,200.00$

Computer/Printer/Fax 96 MO 150.00$ 14,400.00$

Copiers 48 MO 200.00$ 9,600.00$

Site Pickup Trucks (2) 96 MO 600.00$ 57,600.00$

Telephone Service 48 MO 200.00$ 9,600.00$

SUBTOTAL 240,000.00$

Materials

Office Supplies 48 MO 200.00$ 9,600.00$

Site Supplies 48 MO 1,000.00$ 48,000.00$

Construction of Decon Facilities 1 LS 20,000.00$ 20,000.00$

SUBTOTAL 77,600.00$

Other Costs

Demolition Mobilization/Demobilization 1 LS 20,000.00$ 20,000.00$

Electrical Hookups 1 LS 2,000.00$ 2,000.00$

Telephone Hookups 1 LS 1,000.00$ 1,000.00$

Water Meters and Connection (5,000 l-ft) 1 LS 50,000.00$ 50,000.00$

SUBTOTAL 73,000.00$

TOTAL UNIT COST 427,600.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Water to Deep Well

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Water from tanks will be transferred to the deep well onsite by pumping the water out and transporting the water with a

vacuum truck to the deep well.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 20 100.00$ 2,000.00$

Superintendent 1 100 80.00$ 8,000.00$

Site Foreman 1 80 50.00$ 4,000.00$

Site Foreman OT 1 20 80.00$ 1,600.00$

Operator 1 80 40.00$ 3,200.00$

Operator OT 1 20 70.00$ 1,400.00$

Technician 1 80 30.00$ 2,400.00$

Technician OT 1 20 50.00$ 1,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 26,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

70-Barrel Vacuum Truck 10 DAY 1,000.00$ 10,000.00$

Misc. Pumps and Hoses 1 LS 3,000.00$ 3,000.00$

Trucks (2) 20 DAY 90.00$ 1,800.00$

SUBTOTAL 14,800.00$

Materials

Fuel 750 GAL 3.00$ 2,250.00$

SUBTOTAL 2,250.00$

TOTAL UNIT COST 43,850.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Sludges to Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Shear off top of tanks and use backhoe/excavator to remove a total of 10,000 cy of sludge and transfer into the Sludge Pit

using a truck. Assume 3 rounds per hour for each truck, and 2 trucks to be used for the project. Trucks will be decontaminated

following completion of the project.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 1 96 40.00$ 3,840.00$

Operator OT 1 24 70.00$ 1,680.00$

Technician 4 96 30.00$ 11,520.00$

Technician OT 4 24 50.00$ 4,800.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 44,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 240 HR 80.00$ 19,200.00$

Tandem Dump Trucks (2) 480 HR 40.00$ 19,200.00$

Fuel Surcharge 25200 22% 6,635.67$

Misc. Support Equipment 12 EA 300.00$ 3,600.00$

SUBTOTAL 48,635.67$

Other Costs

Final truck cleanout 2 EA 2,000.00$ 4,000.00$

SUBTOTAL 4,000.00$

TOTAL COST 97,035.67$

TOTAL UNIT COST (per cy) 9.70$
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For All Alternatives

Capital Cost Sub-Element

Tank / Piping Demolition

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Demolish and remove all tank and piping from site prior to commencement of remedial action activities. Assume approximately

2,000 tons of tank and piping for demolition and removal. Decontamination cost is not included but it is presumed that the costs

associated with decontamination will be offset by the metal recovery value.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Tank and Piping Demolition 2000 TON 80.00$ 160,000.00$

SUBTOTAL 160,000.00$

TOTAL UNIT COST 160,000.00$
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For All Alternatives

Capital Cost Sub-Element

Hauling Scrap Metal to Processor

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport scrap metal from demolition activities to an offsite scrap metal recycling facility. Assume approximately 2,000 tons

of scrap metal to be hauled.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Transport Scrap Metal to Facility 2000 TON 20.00$ 40,000.00$

SUBTOTAL 40,000.00$

TOTAL UNIT COST 40,000.00$
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For All Alternatives

Capital Cost Sub-Element

Asbestos Abatement for Tanks/Piping

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Perform asbestos abatement activities by removing and properly disposing all asbestos-containing material onsite.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Field Technician 2 20 85.00$ 3,400.00$

SUBTOTAL 3,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Laboratory 100 SAMPLE 10.00$ 1,000.00$

Thermal Insulation Abatement 18471 FT 7.00$ 129,297.00$

Surfacing Material Abatement 33886 SQFT 3.00$ 101,658.00$

Abatement for Miscellaneous Material 30906 SQFT 2.00$ 61,812.00$

SUBTOTAL 293,767.00$

TOTAL UNIT COST 297,167.00$

Note:

Quantities of asbestos containing material were estimated from site walk and from building size by a licensed asbestos inspector.

Costs for abatement assumes all suspect materials contain asbestos.
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For All Alternatives

Capital Cost Sub-Element

Temporarily Relocate Cemetery Monuments

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Temporarily relocate tombstones, fence, and ironwork in on-site cemetery to a staging area and following project completion,

relocate tombstones, fence, and gate to the capped area.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 10 100.00$ 1,000.00$

Superintendent 1 50 80.00$ 4,000.00$

Site Foreman 1 40 50.00$ 2,000.00$

Site Foreman OT 1 10 80.00$ 800.00$

Operator 1 40 40.00$ 1,600.00$

Operator OT 1 10 70.00$ 700.00$

Technician 4 40 30.00$ 4,800.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 40 40.00$ 1,600.00$

SUBTOTAL 18,500.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Case 580 50 HR 30.00$ 1,500.00$

Skidsteer 50 HR 50.00$ 2,500.00$

Site Trucks (2) 10 DAY 90.00$ 900.00$

SUBTOTAL 4,900.00$

Materials

Fuel 500 GAL 3.00$ 1,500.00$

Miscellaneous Paint and Cleaning Supplies 1 LS 1,000.00$ 1,000.00$

SUBTOTAL 2,500.00$

Other Costs

Welder with Helper 40 HR 200.00$ 8,000.00$

Archeological Delineation 1 LS 18,070.00$ 18,070.00$

SUBTOTAL 26,070.00$

TOTAL UNIT COST 51,970.00$
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For All Alternatives

Capital Cost Sub-Element

Road Improvements

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

This task consists of upgrading internal roads and access for site operations. Assume approximately 15,170 linear feet

of roads 20-ft wide require regrading and placement of 2" of crushed concrete for road base. Amount of crushed concrete was

then doubled to include maintenance regrading of the road.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 12 100.00$ 1,200.00$

Superintendent 1 60 80.00$ 4,800.00$

Operator 2 48 40.00$ 3,840.00$

Operator OT 2 12 70.00$ 1,680.00$

Technician 2 48 30.00$ 2,880.00$

Technician OT 2 12 50.00$ 1,200.00$

Clerical Support 1 24 40.00$ 960.00$

SUBTOTAL 16,560.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

D6 with 6-way Blade 60 HR 100.00$ 6,000.00$

Smooth Drum Compactor 60 HR 50.00$ 3,000.00$

SUBTOTAL 9,000.00$

Materials

Crushed Concrete 6000 TON 20.00$ 120,000.00$

Fuel - Diesel 600 GAL 3.00$ 1,800.00$

SUBTOTAL 121,800.00$

TOTAL UNIT COST 147,360.00$
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For Alternative 2, Alternative 3, and Alternative 4

Capital Cost Sub-Element

Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize / Demobilize equipment including 4 excavators, 2 dozers, 2 compactors, 18 tandem dump trucks, 3 site trucks,

slurry wall equipment, and pneumatic equipment for slurry wall construction.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 32 100.00$ 3,200.00$

Superintendent 1 40 80.00$ 3,200.00$

Site Foreman 1 32 50.00$ 1,600.00$

Site Foreman OT 1 8 80.00$ 640.00$

Operator 2 32 40.00$ 2,560.00$

Operator OT 2 8 70.00$ 1,120.00$

Technician 4 32 30.00$ 3,840.00$

Technician OT 4 8 50.00$ 1,600.00$

Clerical Support 1 32 40.00$ 1,280.00$

SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Excavator Mob/Demob (4) 8 TRIP 700.00$ 5,600.00$

Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$

Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$

Tandem Mob/Demob (18) 36 TRIP 200.00$ 7,200.00$

Site Trucks (3) 12 DAY 90.00$ 1,080.00$

Slurry Wall Equipment 2 TRIP 2,000.00$ 4,000.00$

Pneumatic Equipment 2 TRIP 3,000.00$ 6,000.00$

SUBTOTAL 27,880.00$

TOTAL UNIT COST 46,920.00$
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For All Alternatives

Capital Cost Sub-Element

Construct Slurry Wall Around Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Construct slurry wall with average depth of 40 ft and length of approximately 3,160 linear ft. Average width of the slurry wall is 36".

Bentonite slurry is assumed to be 6% bentonite and is mixed on a working platform. Two bentonite hydration units to be used

for working fluids. Excess fluids are pumped to soils consolidation area for disposal. Production rate for slurry wall is assumed

to be 100 linear ft per day. The surface area of the slurry wall is estimated to be approximately 126,400 sq ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 154 100.00$ 15,400.00$

Superintendent 1 370 80.00$ 29,600.00$

Site Foreman 1 296 50.00$ 14,800.00$

Site Foreman OT 1 74 80.00$ 5,920.00$

Operator 5 296 40.00$ 59,200.00$

Operator OT 5 74 70.00$ 25,900.00$

Technician 8 296 30.00$ 71,040.00$

Technician OT 8 74 50.00$ 29,600.00$

Clerical Support 2 296 40.00$ 23,680.00$

SUBTOTAL 275,140.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavator 370 HR 200.00$ 74,000.00$

D6 Dozer with 6-Way Blade 370 HR 100.00$ 37,000.00$

Tandem Dump Truck (2) 940 HR 40.00$ 37,600.00$

84" Padfoot Compactor 170 HR 70.00$ 11,900.00$

Site Trucks (3) 108 DAY 90.00$ 9,720.00$

Hydration Systems (2) 72 DAY 500.00$ 36,000.00$

SUBTOTAL 206,220.00$

Materials

Bentonite 1720 TON 100.00$ 172,000.00$

Fuel - Diesel 17200 GAL 3.00$ 51,600.00$

SUBTOTAL 223,600.00$

TOTAL COST 704,960.00$

TOTAL UNIT COST (per sq ft) 5.58$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Construct RCRA Subtitle C Cell

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By:L. Engle

Location: Texas City, TX Date: 25-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Alternative 2:

Construct RCRA Subtitle C Cell with dimensions 726' x 726' (12.1 ac).

Alternative 3:

Construct RCRA Subtitle C Cell with dimensions 726' x 912' (15.2 ac).

Alternative 4:

Construct RCRA Subtitle C Cell with dimensions 726' x 1774' (29.6 ac).

Alternative 5:

Construct RCRA Subtitle C Cell with dimensions 726' x 1058' (17.6 ac).

Alternative 6:

Construct RCRA Subtitle C Cell with dimensions 726' x 1462' (24.4 ac).

The cost below is the total cost estimated for the construction of a RCRA Subtitle C cell for Alternative 2 (12.1 ac), assuming 9-month working schedule,

but the same unit cost will be applied for estimating RCRA Subtitle C cell construction costs under all other alternatives.

Existing hurricane levee soil volume of 30,000 cy excluded from construction costs.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 40 80.00$ 3,200.00$

Site Foreman 1 160 50.00$ 8,000.00$

Site Foreman OT 1 40 80.00$ 3,200.00$

Operator 4 1200 40.00$ 192,000.00$

Operator OT 4 300 70.00$ 84,000.00$

Technician/Laborer 6 1200 30.00$ 216,000.00$

Technician/Laborer OT 6 300 50.00$ 90,000.00$

SUBTOTAL 598,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

4 CY Crawler-mounted, Hydraulic 28000 CY 3.30$ 92,400.00$

Excavator

Sheepsfoot roller 28000 CY 0.75$ 21,000.00$

Wheel Loader 262 HR 135.00$ 35,370.00$

Semi Dump 1003 HR 82.00$ 82,246.00$

SUBTOTAL 231,016.00$

Materials

Fuel - Diesel 10000 GAL 3.00$ 30,000.00$

SUBTOTAL 30,000.00$

Other Costs

Unclassified Fill 36378 CY 6.52$ 237,184.56$

Top-Soil 8671 CY 6.02$ 52,199.42$

Seeding 12 AC 3,500.00$ 42,000.00$

Gas Vent Piping System 1653 LF 24.23$ 40,052.19$

Anchor Trench 2480 LF 1.83$ 4,538.40$

Landfill Gas and Infiltration Collection 824076 SF 0.60$ 494,445.60$

Systems

Geosynthetic Clay Liner 412038 SF 0.48$ 197,778.24$

HDPE Liner (40-mil) 412038 SF 0.55$ 226,620.90$

Sand, 6" lifts 9415 CY 13.54$ 127,479.10$

Gravel, 6" lifts 28246 CY 28.09$ 793,430.14$

Discharge Pump 1 EA 3,564.00$ 3,564.00$

Storage Tanks (2,000 gal) 1 EA 3,253.00$ 3,253.00$

Anchor Trench 2504 LF 1.83$ 4,582.32$

Clay berms, 6" lifts 29440 CY 7.33$ 215,795.20$

Leachate Control Systems, Drainage 420320 SQFT 0.60$ 252,192.00$

Net with Heat-Bonded Geotextile

Fabric Both Sides

Geotextile (170-mil) 46702 SQYD 2.93$ 136,836.86$

HDPE Liner (80-mil) 840640 SF 0.91$ 764,982.40$

8" Polyethylene Leachate Collection 5000 LF 27.32$ 136,600.00$

Piping

12" Polyethylene Leachate Collection 1500 LF 37.94$ 56,910.00$

Piping

Landfill Gas and Leachate Control 100 EA 376.17$ 37,617.00$

Systems HDPE Tees, 8"-Dia Piping

Landfill Gas and Leachate Control 20 EA 674.25$ 13,485.00$

Systems HDPE Tees, 12"-Dia Piping

Landfill Gas and Leachate Control 20 EA 273.37$ 5,467.40$

Systems HDPE Elbows, 8"-Dia Piping

Landfill Gas and Leachate Control 5 EA 740.11$ 3,700.55$

Systems HDPE Elbows, 12"-Dia Piping

SUBTOTAL 3,850,714.28$

TOTAL COST 4,710,530.28$

TOTAL UNIT COST (per ac) 389,300.00$

Construct RCRA Subtitle C Cell:

acres $/acre Total

Alternative 2: 12.1 389,300.00$ 4,710,530.00$

Alternative 3: 15.2 389,300.00$ 5,917,360.00$

Alternative 4: 29.6 389,300.00$ 11,523,280.00$

Alternative 5: 17.6 389,300.00$ 6,851,680.00$

Alternative 6: 24.4 389,300.00$ 9,498,920.00$
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For All Alternatives

Capital Cost Sub-Element

Improve Perimeter Berms for Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Improve existing berms of Sludge Pit for Alternatives 2, 3, 4, 6 and 7 by extending the levee crest width by approximately 10 ft with 4:1 slope.

Additionally, for Alternative 5, the levee crest height will be extended 5 ft. The existing berms are 15 ft high with 3:1 slope. Approximately

21,400 cy for Alternatives 2, 3, 4, 6 and 7 and 37,700 cy for Alternative 5 of borrow from existing material on site will be used to improve the

current berms . Borrow production is assumed to be 1,000 cy per machine per day. Haul distance is approximately 1,850 linear ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 4 96 40.00$ 15,360.00$

Operator OT 4 24 70.00$ 6,720.00$

Technician 11 96 30.00$ 31,680.00$

Technician OT 11 24 50.00$ 13,200.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 89,520.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavators (2) 240 HR 200.00$ 48,000.00$

D6 Dozer with 6-Way Blade 120 HR 100.00$ 12,000.00$

Tandem Dump Trucks (8) 960 HR 40.00$ 38,400.00$

84" Padfoot Compactor 120 HR 70.00$ 8,400.00$

Site Trucks (3) 40 DAY 90.00$ 3,600.00$

SUBTOTAL 110,400.00$

Materials

Fuel - Diesel 11300 GAL 3.00$ 33,900.00$

SUBTOTAL 33,900.00$

TOTAL COST 233,820.00$

TOTAL UNIT COST (per cy) 10.93$

Improving Existing Berms on the Sludge Pit:

cy $/cy Total

Alternatives 2, 3, 4, 6 and 7 21400 10.93$ 233,902.00$

Alternative 5: 37700 10.93$ 412,061.00$
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For Alternative 4, Alternative 5, and Alternative 7

Capital Cost Sub-Element

Excavate and Transfer Sludges to Solidification Area

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Excavate and transfer approximately 260,000 cy of sludges, including sludges from the Sludge Pit and tanks to the solidification area.

The cost below is the total cost estimated for excavating and transfering 260,000 cy of sludge to the solidification area for

Phase 2 of Alternative 4 and Alternative 7 but the same unit cost will be applied for estimating the same type of cost for Phase 3 Alternative 5.

Assume that excavating and transferring sludges must match solidification rate of 850 cy.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 350 100.00$ 35,000.00$

Superintendent 1 1400 80.00$ 112,000.00$

Site Foreman 1 2800 50.00$ 140,000.00$

Site Foreman OT 1 700 80.00$ 56,000.00$

Operator 2 2800 40.00$ 224,000.00$

Operator OT 2 700 70.00$ 98,000.00$

Technician 3 2800 30.00$ 252,000.00$

Technician OT 3 700 50.00$ 105,000.00$

Clerical Support 1 1400 40.00$ 56,000.00$

SUBTOTAL 1,078,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Site Trucks (2) 700 DAY 90.00$ 63,000.00$

PC300 Excavators (1) 3500 HR 200.00$ 700,000.00$

D6 Dozer with 6-Way Blade (1) 3500 HR 100.00$ 350,000.00$

Tandem Dump Trucks (2) 7000 HR 40.00$ 280,000.00$

SUBTOTAL 1,393,000.00$

Materials

Fuel - Diesel 4000 GAL 3.00$ 12,000.00$

SUBTOTAL 12,000.00$

Other Costs

Level C PPE (6) 360 DAY 40.00$ 14,400.00$

SUBTOTAL 14,400.00$

TOTAL COST 2,497,400.00$

TOTAL UNIT COST (per cy) 9.61$

Excavate and Transfer Sludges to Solidification Area

cy $/cy Total

Alternative 4 and Alternative 7: 260000 9.61$ 2,497,400.00$

Alternative 5: 52000 9.61$ 499,480.00$
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For Alternative 4 and Alternative 7

Capital Cost Sub-Element

Solidify Sludges

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 25-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Solidify approximately 260,000 cy of sludges, including sludges from the Sludge Pit and tanks, with the following mix design:

Oil Pit Sludges: 5% Portland Cement, 5% Quicklime, and 20% LA ash by wet weight; bulk density of 82.3 pcf

API 100 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf

API 1200 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf

Tank Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf

Sludge Pit Sludges: 10% Portland Cement, 10% Quicklime, and 20% LA ash by wet weight; bulk density of 72.3 pcf

Assume 10% wastage factor, stabilization rate of 850 cy per day, 3 pugmills/excavators to handle 3 reagent mixes, and 400 working

days to complete work.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 200 100.00$ 20,000.00$

Superintendent 1 200 80.00$ 16,000.00$

Site Foreman 1 3200 50.00$ 160,000.00$

Site Foreman OT 1 800 80.00$ 64,000.00$

Operator 3 3200 40.00$ 384,000.00$

Operator OT 3 800 70.00$ 168,000.00$

Technician/Laborer 2 3200 30.00$ 192,000.00$

Technician/Laborer OT 2 800 50.00$ 80,000.00$

Clerical Support 1 1000 40.00$ 40,000.00$

SUBTOTAL 1,124,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Pugmills (3) 1200 DAY 400.00$ 480,000.00$

PC300 Excavators (3) 12000 HR 200.00$ 2,400,000.00$

SUBTOTAL 2,880,000.00$

Materials

Fuel - Diesel 30000 GAL 3.00$ 90,000.00$

Portland Cement 26973 TON 104.00$ 2,805,192.00$

Quicklime 26973 TON 130.00$ 3,506,490.00$

LA Ash 58836 TON 71.00$ 4,177,356.00$

Crane Mats 45 EA 600.00$ 27,000.00$

Pneumatic Delivery Systems 400 DAY 1,000.00$ 400,000.00$

SUBTOTAL 11,006,038.00$

Other Costs

Level C PPE (5) 2000 DAY 40.00$ 80,000.00$

SUBTOTAL 80,000.00$

TOTAL COST 15,090,038.00$

TOTAL UNIT COST (per cy) 58.04$

Solidfy Sludges

cy $/cy Total

Alternative 4: 260000 58.04$ 15,090,038.00$

Alternative 5: 10000 58.04$ 580,386.08$
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For Alternative 4 and Alternative 5

Capital Cost Sub-Element

Excavate, Transfer, and Place Treated Sludges

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 26-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Excavate and transport 307,100 cy of sludge to the soils and sludge consolidation area. The following bulking factors were applied:

Oil Pit Sludges: 1.13 (applied to 40,000 cy of sludges)

API 100 Sludges: 1.49 (applied to 5,000 cy of sludges)

API 1200 Sludges: 1.49 (applied to 5,000 cy of sludges)

Tank Sludges: 1.5 (applied to 10,000 cy of sludges)

Sludge Pit Sludges: 1.16 (applied to 200,000 cy of sludges)

Assume excavation/transfer rate of 850 cy per day and 400 working days to complete work.

The cost below is the total cost estimated for excavating and consolidating 307,100 cy of treated sludge in a containment area for

Phase 2 of Alternative 4 but the same unit cost will be applied for estimating the same type of cost for Phase 3 Alternative 5.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 200 100.00$ 20,000.00$

Superintendent 1 300 80.00$ 24,000.00$

Site Foreman 1 3200 50.00$ 160,000.00$

Site Foreman OT 1 800 80.00$ 64,000.00$

Operator 2 3200 40.00$ 256,000.00$

Operator OT 2 800 70.00$ 112,000.00$

SUBTOTAL 636,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Site Truck 400 DAY 90.00$ 36,000.00$

D6 Dozer with 6-Way Blade 4000 HR 100.00$ 400,000.00$

Tandem Dump Trucks (4) 16000 HR 40.00$ 640,000.00$

84" Padfoot Compactor 4000 HR 70.00$ 280,000.00$

SUBTOTAL 1,356,000.00$

Materials

Fuel - Diesel 10000 GAL 3.00$ 30,000.00$

SUBTOTAL 30,000.00$

Other Costs

Level C PPE (3) 600 DAY 40.00$ 24,000.00$

SUBTOTAL 24,000.00$

TOTAL COST 2,046,000.00$

TOTAL UNIT COST (per cy) 6.48$

Excavate Transfer, and Place Treated Sludges

cy $/cy Total

Alternative 4: 307,100 6.48$ 1,991,526.47$

Alternative 5: 116,000 6.48$ 752,253.57$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Excavate, Transfer, and Place Affected Soils and Rubble

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Alternatives 2 and 3:

Approximately 157,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred

to a consolidation area.

Alternatives 4, 5, and 6:

Approximately 177,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred

to a consolidation area.

Removal of affected soils is assumed to be 1,750 cy per machine per day. Haul distance is approximately 1,500 linear ft.

The cost below is the total cost estimated for excavating, trasnferring, and placing approximately 158,000 cy of affected soil and

concrete rubble in the containment area for Phase 2 of Alternative 2, but the same unit cost will be applied for estimating the same

type of costs for all other phases and alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 60 100.00$ 6,000.00$

Superintendent 1 300 80.00$ 24,000.00$

Site Foreman 1 240 50.00$ 12,000.00$

Site Foreman OT 1 60 80.00$ 4,800.00$

Operator 5 240 40.00$ 48,000.00$

Operator OT 5 60 70.00$ 21,000.00$

Technician 15 240 30.00$ 108,000.00$

Technician OT 15 60 50.00$ 45,000.00$

Clerical Support 1 240 40.00$ 9,600.00$

SUBTOTAL 278,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavators (3) 900 HR 80.00$ 72,000.00$

D6 Dozer with 6-Way Blade (2) 600 HR 100.00$ 60,000.00$

Tandem Dump Trucks (12) 3600 HR 40.00$ 144,000.00$

84" Padfoot Compactor (2) 600 HR 70.00$ 42,000.00$

Site Trucks (5) 150 DAY 90.00$ 13,500.00$

SUBTOTAL 331,500.00$

Materials

Fuel - Diesel 43800 GAL 3.00$ 131,400.00$

SUBTOTAL 131,400.00$

TOTAL COST 741,300.00$

TOTAL UNIT COST 4.69$

Excavate, Transfer, and Place Affected Soils and Rubble

cy $/cy Total

Alternatives 2 and 3: 158000 4.69$ 741,020.00$

Alternatives 4, 5, and 6: 178000 4.69$ 834,820.00$
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For All Alternatives

Capital Cost Sub-Element

Backfill Excavated Areas

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Alternatives 2 and 3:

Backfill approximately 157,000 cy of soil area and 50,000 cy of sludge areas (excluding Sludge Pit and tanks). Assume existing

material available onsite are source for backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.

Alternatives 4, 5, 6, and 7:

Backfill approximately 340,000 cy of excavated soil and sludge areas . Assume existing material available onsite are source for

backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.

The cost below is the total cost estimated for backfilling approximately 207,000 cy of excavated areas in Alternatives 2 and 3, but the

same unit cost will be applied for estimating backfilling costs under all other alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 76 100.00$ 7,600.00$

Superintendent 1 380 80.00$ 30,400.00$

Site Foreman 1 304 50.00$ 15,200.00$

Site Foreman OT 1 76 80.00$ 6,080.00$

Operator 7 304 40.00$ 85,120.00$

Operator OT 7 76 70.00$ 37,240.00$

Technician 15 304 30.00$ 136,800.00$

Technician OT 15 76 50.00$ 57,000.00$

Clerical Support 1 304 40.00$ 12,160.00$

SUBTOTAL 387,600.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavators (3) 1140 HR 200.00$ 228,000.00$

D6 Dozer with 6-Way Blade (2) 760 HR 100.00$ 76,000.00$

Tandem Dump Trucks (12) 4560 HR 40.00$ 182,400.00$

84" Padfoot Compactor (2) 760 HR 70.00$ 53,200.00$

Site Trucks (3) 114 DAY 90.00$ 10,260.00$

SUBTOTAL 549,860.00$

Materials

Fuel - Diesel 41800 GAL 3.00$ 125,400.00$

SUBTOTAL 125,400.00$

TOTAL COST 1,062,860.00$

TOTAL UNIT COST (per cy) 5.13$

Backfill Excavated Areas

cy $/cy Total

Alternatives 2 and 3: 207000 5.13$ 1,061,910.00$

Alternatives 4, 5, 6, and 7: 340000 5.13$ 1,744,200.00$
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For All Alternatives

Capital Cost Sub-Element

Construction of Perimeter Drainage Ditch

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Ditches will be installed around containment and critical site access areas. The dimensions of the of the ditch is approximately

6,000 linear ft in length, 3-ft depth, 3-ft wide bottom and 5:1 slopes. Approximately 12,000 cy of material will be excavated and

relocated. Assume that the production rate will be approximately 300 linear ft per day.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 400 80.00$ 32,000.00$

Operator 2 320 40.00$ 25,600.00$

Operator OT 2 80 70.00$ 11,200.00$

Technician 3 320 30.00$ 28,800.00$

Technician OT 3 80 50.00$ 12,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 124,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 400 HR 80.00$ 32,000.00$

D5 Dozer with 6-Way Blade 400 HR 80.00$ 32,000.00$

Tandem Dump Trucks (2) 800 HR 40.00$ 32,000.00$

SUBTOTAL 96,000.00$

Materials

Fuel - Diesel 8800 GAL 3.00$ 26,400.00$

SUBTOTAL 26,400.00$

TOTAL UNIT COST 246,400.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Shoreline Protection

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

To construct the shoreline protection for the site, it was estimated that 25,500 cy of soil fill is needed. The soil fill is assumed

to be obtained from construction of the perimeter ditches. Approximately 28,100 tons of rip rap and filter stones will be

needed for construction.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Labor

Project Manager 1 40 100.00$ 4,000.00$

Superintendent 1 200 80.00$ 16,000.00$

Operator 2 160 40.00$ 12,800.00$

Operator OT 2 40 70.00$ 5,600.00$

Technician 3 160 30.00$ 14,400.00$

Technician OT 3 40 50.00$ 6,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 65,200.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 200 HR 80.00$ 16,000.00$

D5 Dozer with 6-Way Blade 200 HR 80.00$ 16,000.00$

Tandem Dump Trucks (2) 400 HR 40.00$ 16,000.00$

SUBTOTAL 48,000.00$

Materials / Equipment (estimated)

Rip-rap and Filter Stones (including geofilter) 28100 TON 30.00$ 843,000.00$

Soil 25500 CY 5.00$ 127,500.00$

SUBTOTAL 970,500.00$

TOTAL UNIT COST 1,083,700.00$
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For All Alternatives

Capital Cost Sub-Element

Develop and Implement Groundwater Monitoring Program

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Install 40 monitoring wells for implementing monitored natural attenuation and conducting one comprehensive sampling event

followed by subsequent quarterly sampling events.

Cost Analysis:

1) Well Installation

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 260 100.30$ 26,078.00$

Field Technician 1 180 45.30$ 8,154.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 46,652.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Hollow Stem Rig Mileage Rate 300 MILE 3.10$ 930.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, up to 30 Feet per Location1100 FT 27.70$ 30,470.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, 31 to 50 Feet, per Location200 FT 32.60$ 6,520.00$

2" PVC Sched 40 Monitor Well Plain Casing 900 FT 19.75$ 17,775.00$

2" PVC Sched 40 Monitor Well Screened Casing 400 FT 20.70$ 8,280.00$

Above Ground Surface Completion 40 WELL 400.00$ 16,000.00$

Installation of Protective Stanchions 40 WELL 330.00$ 13,200.00$

Mechanical Well Development (With a Pump) 2000 GAL 4.90$ 9,800.00$

Heavy Vehicle Not Otherwise Specified 300 Mile 3.10$ 930.00$

Portable Toilet, Including Servicing 1 MO 270.00$ 270.00$

Drum/ Barrel, 55 Gallon 40 EA 41.00$ 1,640.00$

PID 1 MO 780.00$ 780.00$

Rental Vehicle Cost 30 COST 80.00$ 2,400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 109,095.00$

SUBTOTAL 155,747.00$

2) Comprehensive Sampling Event

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 80 100.30$ 8,024.00$

Junior Scientist/Engineer 1 80 55.80$ 4,464.00$

Field Technician 1 120 45.30$ 5,436.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 30,344.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8270W SVOC by GC/MS (EPA 8270C) 50 EA 185.00$ 9,250.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Metals by ICP-MS (EPA 6020A) 50 EA 117.00$ 5,850.00$

14-Day TAT Mercury (EPA 7470A) 50 EA 28.00$ 1,400.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 6 BATCH 700.00$ 4,200.00$

7-Day VOC and SVOC Data Validation 4 BATCH 1,200.00$ 4,800.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 50,897.00$

SUBTOTAL 81,241.00$

SUM YEAR 0 (WELL INSTALLATION AND COMPREHENSIVE SAMPLING EVENT 236,988.00$
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3) Quarterly Sampling Events

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 16 104.50$ 1,672.00$

Project Geoscientist 1 16 100.30$ 1,604.80$

Junior Scientist/Engineer 1 16 55.80$ 892.80$

Field Technician 1 120 45.30$ 5,436.00$

Administrative Assistant 1 4 42.30$ 169.20$

SUBTOTAL 9,774.80$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Single Metal by ICP-MS (EPA 6020A) 50 EA 24.00$ 1,200.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 4 BATCH 700.00$ 2,800.00$

7-Day VOC and SVOC Data Validation 2 BATCH 1,200.00$ 2,400.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 31,797.00$

QUARTERLY SAMPLING EVENT (LABOR AND ODCS) 41,571.80$
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Feasibility Study Report Malone Service Company Superfund Site

Remedial Investigation and Feasibility Study June 2008

Project No. 811102

Alternative 5 - Bioremediation of Sludges and RCRA Subtitle C Containment of Treated

Sludges and Untreated Soils
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Alternative 5

SLURRY-PHASE BIOREMEDIATION OF SLUDGES AND RCRA SUBTITLE C CONTAINMENT OF TREATED SLUDGES AND UNTREATED SOILS

Site: Malone Services Company Superfund Site Description: Alternative 5 consists of the following elements:

Location: Texas City, TX 1. Remove site tanks and contents.

Phase: Feasibility Study (-30% to +50%) 2. Injection well disposal of water contained in tanks, separators, and Sludge Pit.

Base Year: 2008 3. Construct Sludge Pit improvements to include subsurface barrier wall and enlarged perimeter berms.

Date: March 25, 2008 4. Slurry-phase bioremediation of consolidated sludges within Sludge Pit.

5. Consolidate sludge residuals and affected soils in a RCRA Subtitle C cell located above ground surface.

6. Backfill all excavated areas with clean soil.

7. General site improvements.

8. No action (with monitoring) of affected groundwater.

9. Institutional controls.

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Phase 1: Pre-Construction / Tank Demolition / Tank Contents Management

Plan Preparation and Submittals 1 LS 90,900.00$ 90,900$

Mobilization / Demobilization and Construct Project Facilities and Utilities 1 LS 575,200.00$ 575,200$ Assume remedy implementation of 72 months

Transfer Tank Water to Deep Well 1 LS 43,850.00$ 43,850$

Transfer Tank Sludges to Sludge Pit 10000 CY 9.70$ 97,000$

Tank / Piping Demolition 1 LS 160,000.00$ 160,000$ Cost provided by MCP remediation consultant

Hauling Scrap Metal to Processor 1 LS 40,000.00$ 40,000$

Asbestos Abatement for Tank / Piping 1 LS 297,167.00$ 297,167$

Lead Paint Abatement Surcharge 1 LS 10,000.00$ 10,000$ Cost estimated based on experience with similar projects.

Temporarily Relocate Cemetery Monuments 1 LS 51,970.00$ 51,970$

Road Improvements 1 LS 147,360.00$ 147,360$

SUBTOTAL 1,513,447$

Phase 2: Bioremediation of Sludges

Mobilization / Demobilization 1 LS 1,150,000.00$ 1,150,000$ French Table 11 + Table 12 (USEPA 1995)

Site Facility Construction 1 LS 1,450,000.00$ 1,450,000$ French Table 11 + Table 12 + Pads/etc (USEPA 1995)

Improve Perimeter Berm System of Sludge Pit 37700 CY 10.93$ 412,061$

Construct Slurry Wall around Sludge Pit 126400 SF 5.58$ 705,312$

Solids Preparation and Handling 1 LS 2,200,000.00$ 2,200,000$ French Table 11 (USEPA 1995)

Liquids Preparation and Handling 1 LS 2,800,000.00$ 2,800,000$ French Table 11 (USEPA 1995)

Vapor/Gas Preparation and Handling 1 LS 4,600,000.00$ 4,600,000$ French Table 11 (USEPA 1995)

Startup/Testing/Permits/Training 1 LS 2,200,000.00$ 2,200,000$ French Table 11 (USEPA 1995)

Liquids/Sludges Collection and Consolidation in Sludge Pit 60000 CY 15.00$ 900,000$ French Table 12 (USEPA 1995)

Operation 48 MO 650,000.00$ 31,200,000$ USEPA 1995

SUBTOTAL 47,617,373$

Phase 3: Management of Treated Sludges and Soils

Mobilization / Demobilization 1 LS 46,920.00$ 46,920$

Construct RCRA Subtitle C Cell 17.6 AC 389,300.00$ 6,851,680$

Excavate and Transfer Residual Sludges to Solidification Area 100000 CY 9.92$ 992,077$

Solidify Residual Sludges 100000 CY 58.04$ 5,803,861$

Excavate, Transfer and Place Treated Sludges in RCRA Subtitle C cell 116000 CY 6.48$ 752,254$

Excavate, Transfer and Place Affected Soil, Concrete Rubble 178000 CY 4.69$ 834,820$

Backfill Excavated Areas with Clean Backfill to Ground Surface 340000 CY 5.13$ 1,744,200$

SUBTOTAL 17,025,811$

Phase 4: General Site Improvements

Mobilization / Demobilization 1 LS 50,000.00$ 50,000$ Cost estimated based on experience with similar projects.

Construct Perimeter Drainage Ditch 1 LS 246,400.00$ 246,400$

Shoreline Protection 1 LS 1,083,700.00$ 1,083,700$ Improve Levee with rip-rap

Abandon Deep Wells (2) 2 LS 200,000.00$ 400,000$ General estimate provided by well field vendor

Abandon Water and Monitoring Wells 1 LS 150,000.00$ 150,000$ General estimate provided by subcontractor

Develop and Implement Groundwater Monitoring Program 1 LS 236,988.00$ 236,988$ Includes well installation and comprehensive sampling event

Institutional Controls Plans and Measures 1 LS 200,000.00$ 200,000$ Cost estimated based on experience with similar projects.

SUBTOTAL 2,367,088$

SUBTOTAL 68,523,719$

Contingency 10% 75,376,091$

Project Management 1.5% 1,130,641$

Pre-Design Investigation, Remedial Design, and Engineering Support 3% 2,261,283$

Construction Management 2% 1,507,522$

Health and Safety / Fence Line Monitoring 2% 1,507,522$

Third Party QA/QC 1% 753,761$

SUBTOTAL 7,160,729$

TOTAL CAPITAL COST 82,536,820$

SUBTOTAL

O&M COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Site Maintenance

General Site Maintenance 12 MO 1,000.00$ 12,000$

Mowing 4 QTR 1,000.00$ 4,000$ 4 times a year

Cover Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

Drainage Ditch Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

SUBTOTAL 36,000$

Leachate Management/Gas Monitoring

Operations Labor 12 MO 1,000.00$ 12,000$

Leachate Disposal Cost 1600 GAL 10.00$ 16,000$

Equipment Rental 12 MO 200.00$ 2,400$ Rental of a PID, 1day/mo

SUBTOTAL 30,400$

Groundwater Monitoring (Year 1) 4 EA 41,571.80$ 166,287$ Quarterly sampling

SUBTOTAL 166,287$

Groundwater Monitoring (Year 2-10) 2 EA 41,571.80$ 83,144$ Semiannual sampling

SUBTOTAL 83,144$

Groundwater Monitoring (Year 11-30) 1 EA 41,571.80$ 41,572$ Annual sampling

SUBTOTAL 41,572$

SUBTOTAL (Year 1) 232,687$

SUBTOTAL (Year 2-10) 149,544$

SUBTOTAL (Year 11-30) 107,972$

Contingency 30%

SUBTOTAL (Year 1) 302,493$

SUBTOTAL (Year 2-10) 194,407$

SUBTOTAL (Year 11-30) 140,363$

Project Management 5%

Technical Support 10%

SUBTOTAL (Year 1) 45,374$

SUBTOTAL (Year 2-10) 29,161$

SUBTOTAL (Year 11-30) 21,055$

TOTAL ANNUAL O&M COST (Year 1) 347,867$

TOTAL ANNUAL O&M COST (Year 2-10) 223,568$

TOTAL ANNUAL O&M COST (Year 11-30) 161,418$

PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST TOTAL COST PER YEAR

DISCOUNT

FACTOR (4.5%)

PRESENT

VALUE NOTES

Capital Cost 0 82,536,819.85$ 82,536,819.85$ 1 82,536,820$

Annual O&M Cost 1 347,867.36$ 347,867.36$ 0.956937799 332,887$

Annual O&M Cost 2 - 10 2,012,109.14$ 223,567.68$ 6.955780378 1,555,088$

Annual O&M Cost 11 - 30 3,228,356.82$ 161,417.84$ 8.376170367 1,352,063$

88,125,153.17$ 85,776,858$

TOTAL PRESENT VALUE OF ALTERNATIVE 85,776,858$

Feasibility Study Range (-30%) 60,043,801$

Feasibility Study Range (+50%) 128,665,287$

Note:

Costs for Phase 2: Bioremediation of Sludges estimated from a report prepared by the USEPA entitled Cost and Performance Report: Slurry-Phase

Bioremediation at the French Limited Superfund Site, Crosby, Texas . March 1995.

All Operation and Maintenance costs were estimated based on experience with similar projects.
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For All Alternatives

Capital Cost Sub-Element

Plan Preparation and Submittals

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 28-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Prepare work plans and health and safety plan for project and submit monthly status reports.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 360 100.00$ 36,000.00$

Clerical Support 1 360 40.00$ 14,400.00$

SUBTOTAL 50,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Materials

Miscellaneous Supplies and Materials 45 DAY 100.00$ 4,500.00$

SUBTOTAL 4,500.00$

Other Costs

Engineering Support 360 HR 100.00$ 36,000.00$

SUBTOTAL 36,000.00$

TOTAL UNIT COST 90,900.00$
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Alternative 5 Phase 1

Capital Cost Sub-Element

Mobilization / Demobilization and Construct Project Facilities and Utilities

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 28-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize/Demobilize demolition equipment to and from the site and install project facilities/amenities. Project facilities

for site activity support to be installed include office trailers, construction decontamination station, electricity, water,

Porta Pots, computers, printers, fax machine, copier, and phone service for expected full duration of the project (72 months).

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 80 80.00$ 6,400.00$

Operator 2 80 40.00$ 6,400.00$

Operator OT 2 10 70.00$ 1,400.00$

Technician 4 80 30.00$ 9,600.00$

Technician OT 4 10 40.00$ 1,600.00$

Clerical Support 1 80 30.00$ 2,400.00$

SUBTOTAL 35,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Office Trailers (3) 216 MO 400.00$ 86,400.00$

Utilities (Electricity) 72 MO 1,000.00$ 72,000.00$

Utilities (Water) 72 MO 500.00$ 36,000.00$

Porta Pots (4) 288 MO 100.00$ 28,800.00$

Computer/Printer/Fax 144 MO 150.00$ 21,600.00$

Copiers 72 MO 200.00$ 14,400.00$

Site Pickup Trucks (2) 144 MO 600.00$ 86,400.00$

Telephone Service 72 MO 200.00$ 14,400.00$

SUBTOTAL 360,000.00$

Materials

Office Supplies 72 MO 200.00$ 14,400.00$

Site Supplies 72 MO 1,000.00$ 72,000.00$

Construction of Decon Facilities 1 LS 20,000.00$ 20,000.00$

SUBTOTAL 106,400.00$

Other Costs

Demolition Mobilization/Demobilization 1 LS 20,000.00$ 20,000.00$

Electrical Hookups 1 LS 2,000.00$ 2,000.00$

Telephone Hookups 1 LS 1,000.00$ 1,000.00$

Water Meters and Connection (5,000 l-ft) 1 LS 50,000.00$ 50,000.00$

SUBTOTAL 73,000.00$

TOTAL UNIT COST 575,200.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Water to Deep Well

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 28-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Water from tanks will be transferred to the deep well onsite by pumping the water out and transporting the water with a

vacuum truck to the deep well.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 20 100.00$ 2,000.00$

Superintendent 1 100 80.00$ 8,000.00$

Site Foreman 1 80 50.00$ 4,000.00$

Site Foreman OT 1 20 80.00$ 1,600.00$

Operator 1 80 40.00$ 3,200.00$

Operator OT 1 20 70.00$ 1,400.00$

Technician 1 80 30.00$ 2,400.00$

Technician OT 1 20 50.00$ 1,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 26,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

70-Barrel Vacuum Truck 10 DAY 1,000.00$ 10,000.00$

Misc. Pumps and Hoses 1 LS 3,000.00$ 3,000.00$

Trucks (2) 20 DAY 90.00$ 1,800.00$

SUBTOTAL 14,800.00$

Materials

Fuel 750 GAL 3.00$ 2,250.00$

SUBTOTAL 2,250.00$

TOTAL UNIT COST 43,850.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Sludges to Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 28-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Shear off top of tanks and use backhoe/excavator to remove a total of 10,000 cy of sludge and transfer into the Sludge Pit

using a truck. Assume 3 rounds per hour for each truck, and 2 trucks to be used for the project. Trucks will be decontaminated

following completion of the project.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 1 96 40.00$ 3,840.00$

Operator OT 1 24 70.00$ 1,680.00$

Technician 4 96 30.00$ 11,520.00$

Technician OT 4 24 50.00$ 4,800.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 44,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 240 HR 80.00$ 19,200.00$

Tandem Drump Trucks (2) 480 HR 40.00$ 19,200.00$

Fuel Surcharge 25200 22% 6,635.67$

Misc. Pumps and Support Equipment 12 EA 300.00$ 3,600.00$

SUBTOTAL 48,635.67$

Other Costs

Final vacuum truck cleanout 2 EA 2,000.00$ 4,000.00$

SUBTOTAL 4,000.00$

TOTAL COST 97,035.67$

TOTAL UNIT COST (per cy) 9.70$
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For All Alternatives

Capital Cost Sub-Element

Tank / Piping Demolition

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 28-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Demolish and remove all tank and piping from site prior to commencement of remedial action activities. Assume approximately

2,000 tons of tank and piping for demolition and removal. Decontamination cost is not included but it is presumed that the costs

associated with decontamination will be offset by the metal recovery value.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Tank and Piping Demolition 2000 TON 80.00$ 160,000.00$

SUBTOTAL 160,000.00$

TOTAL UNIT COST 160,000.00$
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For All Alternatives

Capital Cost Sub-Element

Hauling Scrap Metal to Processor

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 28-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport scrap metal from demolition activities to an offsite scrap metal recycling facility. Assume approximately 2,000 tons

of scrap metal to be hauled.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Transport Scrap Metal to Facility 2000 TON 20.00$ 40,000.00$

SUBTOTAL 40,000.00$

TOTAL UNIT COST 40,000.00$
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For All Alternatives

Capital Cost Sub-Element

Asbestos Abatement for Tank / Piping

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 28-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Perform asbestos abatement activities by removing and properly disposing all asbestos-containing material onsite.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Field Technician 2 20 85.00$ 3,400.00$

SUBTOTAL 3,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Laboratory 100 SAMPLE 10.00$ 1,000.00$

Thermal Insulation Abatement 18471 FT 7.00$ 129,297.00$

Surfacing Material Abatement 33886 SQFT 3.00$ 101,658.00$

Abatement for Miscellaneous Material 30906 SQFT 2.00$ 61,812.00$

SUBTOTAL 293,767.00$

TOTAL UNIT COST 297,167.00$

Note:

Quantities of asbestos containing material were estimated from site walk and from building sizes by licensed asbestos inspector.

Costs for abatement assumes all suspect materials contain asbestos
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For All Alternatives

Capital Cost Sub-Element

Temporarily Relocate Cemetery Monuments

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Temporarily relocate tombstones, fence, and ironwork in on-site cemetery to a staging area and following project completion,

relocate tombstones, fence, and gate to the capped area.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 10 100.00$ 1,000.00$

Superintendent 1 50 80.00$ 4,000.00$

Site Foreman 1 40 50.00$ 2,000.00$

Site Foreman OT 1 10 80.00$ 800.00$

Operator 1 40 40.00$ 1,600.00$

Operator OT 1 10 70.00$ 700.00$

Technician 4 40 30.00$ 4,800.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 40 40.00$ 1,600.00$

SUBTOTAL 18,500.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Case 580 50 HR 30.00$ 1,500.00$

Skidsteer 50 HR 50.00$ 2,500.00$

Site Trucks (2) 10 DAY 90.00$ 900.00$

SUBTOTAL 4,900.00$

Materials

Fuel 500 GAL 3.00$ 1,500.00$

Miscellaneous Paint and Cleaning Supplies 1 LS 1,000.00$ 1,000.00$

SUBTOTAL 2,500.00$

Other Costs

Welder with Helper 40 HR 200.00$ 8,000.00$

Archeological Delineation 1 LS 18,070.00$ 18,070.00$

SUBTOTAL 26,070.00$

TOTAL UNIT COST 51,970.00$
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For All Alternatives

Capital Cost Sub-Element

Road Improvements

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 5-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

This task consists of upgrading internal roads and access for site operations. Assume approximately 15,170 linear feet

of roads 20-ft wide require regrading and placement of 2" of crushed concrete for road base. Amount of crushed concrete was

then doubled to include maintenance regrading of the road.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 12 100.00$ 1,200.00$

Superintendent 1 60 80.00$ 4,800.00$

Operator 2 48 40.00$ 3,840.00$

Operator OT 2 12 70.00$ 1,680.00$

Technician 2 48 30.00$ 2,880.00$

Technician OT 2 12 50.00$ 1,200.00$

Clerical Support 1 24 40.00$ 960.00$

SUBTOTAL 16,560.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

D6 with 6-way Blade 60 HR 100.00$ 6,000.00$

Smooth Drum Compactor 60 HR 50.00$ 3,000.00$

SUBTOTAL 9,000.00$

Materials

Crushed Concrete 6000 TON 20.00$ 120,000.00$

Fuel - Diesel 600 GAL 3.00$ 1,800.00$

SUBTOTAL 121,800.00$

TOTAL UNIT COST 147,360.00$
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For All Alternatives
Capital Cost Sub-Element
Construct Slurry Wall Around Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Construct slurry wall with average depth of 40 ft and length of approximately 3,160 linear ft. Average width of the slurry wall is 36".
Bentonite slurry is assumed to be 6% bentonite and is mixed on a working platform. Two bentonite hydration units to be used
for working fluids. Excess fluids are pumped to soils consolidation area for disposal. Production rate for slurry wall is assumed
to be 100 linear ft per day. The surface area of the slurry wall is estimated to be approximately 126,400 sq ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 154 100.00$ 15,400.00$
Superintendent 1 370 80.00$ 29,600.00$
Site Foreman 1 296 50.00$ 14,800.00$
Site Foreman OT 1 74 80.00$ 5,920.00$
Operator 5 296 40.00$ 59,200.00$
Operator OT 5 74 70.00$ 25,900.00$
Technician 8 296 30.00$ 71,040.00$
Technician OT 8 74 50.00$ 29,600.00$
Clerical Support 2 296 40.00$ 23,680.00$
SUBTOTAL 275,140.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC300 Excavator 370 HR 200.00$ 74,000.00$
D6 Dozer with 6-Way Blade 370 HR 100.00$ 37,000.00$
Tandem Dump Truck (2) 940 HR 40.00$ 37,600.00$
84" Padfoot Compactor 170 HR 70.00$ 11,900.00$
Site Trucks (3) 108 DAY 90.00$ 9,720.00$
Hydration Systems (2) 72 DAY 500.00$ 36,000.00$
SUBTOTAL 206,220.00$

Materials
Bentonite 1720 TON 100.00$ 172,000.00$
Fuel - Diesel 17200 GAL 3.00$ 51,600.00$
SUBTOTAL 223,600.00$

TOTAL COST 704,960.00$

TOTAL UNIT COST (per sq ft) 5.58$
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For All Alternatives
Capital Cost Sub-Element
Improve Perimeter Berms for Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Improve existing berms of Sludge Pit for Alternatives 2,3,4, and 6 by extending the levee crest width by approximately 10 ft with 4:1 slope.
Additionally, for Alternative 5, the levee crest height will be extended 5 ft. The existing berms are 15 ft high with 3:1 slope. Approximately
21,400 cy for Alternatives 2,3,4, and 6 and 37,700 cy for Alternative 5 of borrow from existing material on site will be used to improve the
current berms . Borrow production is assumed to be 1,000 cy per machine per day. Haul distance is approximately 1,850 linear ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 24 100.00$ 2,400.00$
Superintendent 1 120 80.00$ 9,600.00$
Site Foreman 1 96 50.00$ 4,800.00$
Site Foreman OT 1 24 80.00$ 1,920.00$
Operator 4 96 40.00$ 15,360.00$
Operator OT 4 24 70.00$ 6,720.00$
Technician 11 96 30.00$ 31,680.00$
Technician OT 11 24 50.00$ 13,200.00$
Clerical Support 1 96 40.00$ 3,840.00$
SUBTOTAL 89,520.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC300 Excavators (2) 240 HR 200.00$ 48,000.00$
D6 Dozer with 6-Way Blade 120 HR 100.00$ 12,000.00$
Tandem Dump Trucks (8) 960 HR 40.00$ 38,400.00$
84" Padfoot Compactor 120 HR 70.00$ 8,400.00$
Site Trucks (3) 40 DAY 90.00$ 3,600.00$
SUBTOTAL 110,400.00$

Materials
Fuel - Diesel 11300 GAL 3.00$ 33,900.00$
SUBTOTAL 33,900.00$

TOTAL COST 233,820.00$

TOTAL UNIT COST (per cy) 10.93$

Improving Existing Berms on the Sludge Pit:
cy $/cy Total

Alternatives 2, 3, 4, 6, and 7: 21400 10.93$ 233,902.00$
Alternative 5: 37700 10.93$ 412,061.00$
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For Alternatives 4, 5, 6 and 7
Capital Cost Sub-Element
Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Mobilize / Demobilize equipment including 4 excavators, 2 dozers, 2 compactors, 18 tandem dump trucks, 3 site trucks,
slurry wall equipment, and pneumatic equipment for slurry wall construction.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 32 100.00$ 3,200.00$
Superintendent 1 40 80.00$ 3,200.00$
Site Foreman 1 32 50.00$ 1,600.00$
Site Foreman OT 1 8 80.00$ 640.00$
Operator 2 32 40.00$ 2,560.00$
Operator OT 2 8 70.00$ 1,120.00$
Technician 4 32 30.00$ 3,840.00$
Technician OT 4 8 50.00$ 1,600.00$
Clerical Support 1 32 40.00$ 1,280.00$
SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

Excavator Mob/Demob (4) 8 TRIP 700.00$ 5,600.00$
Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$
Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$
Tandem Mob/Demob (18) 36 TRIP 200.00$ 7,200.00$
Site Trucks (3) 12 DAY 90.00$ 1,080.00$
Slurry Wall Equipment 2 TRIP 2,000.00$ 4,000.00$
Pneumatic Equipment 2 TRIP 3,000.00$ 6,000.00$
SUBTOTAL 27,880.00$

TOTAL UNIT COST 46,920.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Construct RCRA Subtitle C Cell

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By:L. Engle
Location: Texas City, TX Date: 25-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternative 2:
Construct RCRA Subtitle C Cell with dimensions 726' x 726' (12.1 ac).
Alternative 3:
Construct RCRA Subtitle C Cell with dimensions 726' x 912' (15.2 ac).
Alternative 4:
Construct RCRA Subtitle C Cell with dimensions 726' x 1774' (29.6 ac).
Alternative 5:
Construct RCRA Subtitle C Cell with dimensions 726' x 1058' (17.6 ac).
Alternative 6:
Construct RCRA Subtitle C Cell with dimensions 726' x 1462' (24.4 ac).
Existing hurricane levee soil volume of 30,000 cy excluded from construction costs.

The cost below is the total cost estimated for the construction of a RCRA Subtitle C cell for Alternative 2 (12.1 ac), assuming 9-month working schedule,
but the same unit cost will be applied for estimating RCRA Subtitle C cell construction costs under all other alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 24 100.00$ 2,400.00$
Superintendent 1 40 80.00$ 3,200.00$
Site Foreman 1 160 50.00$ 8,000.00$
Site Foreman OT 1 40 80.00$ 3,200.00$
Operator 4 1200 40.00$ 192,000.00$
Operator OT 4 300 70.00$ 84,000.00$
Technician/Laborer 6 1200 30.00$ 216,000.00$
Technician/Laborer OT 6 300 50.00$ 90,000.00$
SUBTOTAL 598,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

4 CY Crawler-mounted, Hydraulic 28000 CY 3.30$ 92,400.00$
Excavator
Sheepsfoot roller 28000 CY 0.75$ 21,000.00$
Wheel Loader 262 HR 135.00$ 35,370.00$
Semi Dump 1003 HR 82.00$ 82,246.00$
SUBTOTAL 231,016.00$

Materials
Fuel - Diesel 10000 GAL 3.00$ 30,000.00$
SUBTOTAL 30,000.00$

Other Costs
Unclassified Fill 36378 CY 6.52$ 237,184.56$
Top-Soil 8671 CY 6.02$ 52,199.42$
Hydromulch and Seeding 12 AC 3,500.00$ 42,000.00$
Gas Vent Piping System 1653 LF 24.23$ 40,052.19$
Anchor Trench 2480 LF 1.83$ 4,538.40$
Landfill Gas and Infiltration Collection 824076 SF 0.60$ 494,445.60$
Systems
Geosynthetic Clay Liner 412038 SF 0.48$ 197,778.24$
HDPE Liner (40-mil) 412038 SF 0.55$ 226,620.90$

Sand, 6" lifts 9415 CY 13.54$ 127,479.10$
Gravel, 6" lifts 28246 CY 28.09$ 793,430.14$
Discharge Pump 1 EA 3,564.00$ 3,564.00$
Storage Tanks (2,000 gal) 1 EA 3,253.00$ 3,253.00$
Anchor Trench 2504 LF 1.83$ 4,582.32$
Clay berms, 6" lifts 29440 CY 7.33$ 215,795.20$
Leachate Control Systems, Drainage 420320 SQFT 0.60$ 252,192.00$
Net with Heat-Bonded Geotextile
Fabric Both Sides
Geotextile (170-mil) 46702 SQYD 2.93$ 136,836.86$
HDPE Liner (80-mil) 840640 SF 0.91$ 764,982.40$
8" Polyethylene Leachate Collection 5000 LF 27.32$ 136,600.00$
Piping
12" Polyethylene Leachate Collection 1500 LF 37.94$ 56,910.00$
Piping
Landfill Gas and Leachate Control 100 EA 376.17$ 37,617.00$
Systems HDPE Tees, 8"-Dia Piping
Landfill Gas and Leachate Control 20 EA 674.25$ 13,485.00$
Systems HDPE Tees, 12"-Dia Piping
Landfill Gas and Leachate Control 20 EA 273.37$ 5,467.40$
Systems HDPE Elbows, 8"-Dia Piping
Landfill Gas and Leachate Control 5 EA 740.11$ 3,700.55$
Systems HDPE Elbows, 12"-Dia Piping
SUBTOTAL 3,850,714.28$

TOTAL COST 4,710,530.28$

TOTAL UNIT COST (per ac) 389,300.00$

Construct RCRA Subtitle C Cell:
acres $/acre Total

Alternative 2: 12.1 389,300.00$ 4,710,530.00$
Alternative 3: 15.2 389,300.00$ 5,917,360.00$
Alternative 4: 29.6 389,300.00$ 11,523,280.00$
Alternative 5: 17.6 389,300.00$ 6,851,680.00$
Alternative 6: 24.4 389,300.00$ 9,498,920.00$
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For Alternative 4 and Alternative 5
Capital Cost Sub-Element
Excavate and Transfer Sludges to Solidification Area

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Excavate and transfer approximately 260,000 cy of sludges, including sludges from the Sludge Pit and tanks to the solidification area.
Assume that excavating and transferring sludges must match solidification rate of 850 cy.

The cost below is the total cost estimated for excavating and transfering 260,000 cy of sludge to the solidification area for
Phase 2 of Alternative 4 but the same unit cost will be applied for estimating the same type of cost for Phase 3 Alternative 5.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 200 100.00$ 20,000.00$
Superintendent 1 200 80.00$ 16,000.00$
Site Foreman 1 3200 50.00$ 160,000.00$
Site Foreman OT 1 800 80.00$ 64,000.00$
Operator 4 3200 40.00$ 512,000.00$
Operator OT 4 800 70.00$ 224,000.00$
Technician 8 3200 30.00$ 768,000.00$
Technician OT 8 800 50.00$ 320,000.00$
Clerical Support 1 1000 40.00$ 40,000.00$
SUBTOTAL 2,124,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

Site Trucks (2) 100 DAY 90.00$ 9,000.00$
PC300 Excavators (2) 1000 HR 200.00$ 200,000.00$
D6 Dozer with 6-Way Blade (2) 1000 HR 100.00$ 100,000.00$
Tandem Dump Trucks (6) 3000 HR 40.00$ 120,000.00$
SUBTOTAL 429,000.00$

Materials
Fuel - Diesel 4000 GAL 3.00$ 12,000.00$
SUBTOTAL 12,000.00$

Other Costs
Level C PPE (6) 360 DAY 40.00$ 14,400.00$
SUBTOTAL 14,400.00$

TOTAL COST 2,579,400.00$

TOTAL UNIT COST (per cy) 9.92$

Excavate and Transfer Sludges to Solidification Area
cy $/cy Total

Alternative 4: 260000 9.92$ 2,579,400.00$
Alternative 5: 100000 9.92$ 992,076.92$
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For Alternative 4 and Alternative 5
Capital Cost Sub-Element
Solidify Sludges

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 25-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Solidify approximately 260,000 cy of sludges, including sludges from the Sludge Pit and tanks, with the following mix design:
Oil Pit Sludges: 5% Portland Cement, 5% Quicklime, and 20% LA ash by wet weight; bulk density of 82.3 pcf
API 100 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf
API 1200 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf
Tank Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf
Sludge Pit Sludges: 10% Portland Cement, 10% Quicklime, and 20% LA ash by wet weight; bulk density of 72.3 pcf
Assume 10% wastage factor, stabilization rate of 850 cy per day, 3 pugmills/excavators to handle 3 reagent mixes, and 400 working
days to complete work.

The cost below is the total cost estimated for solidifying 260,000 cy of sludge for Phase 2 of Alternative 4 but the same unit cost will
be applied for estimating the same type of cost for solidifying residual sludges in Phase 3 Alternative 5.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 200 100.00$ 20,000.00$
Superintendent 1 200 80.00$ 16,000.00$
Site Foreman 1 3200 50.00$ 160,000.00$
Site Foreman OT 1 800 80.00$ 64,000.00$
Operator 3 3200 40.00$ 384,000.00$
Operator OT 3 800 70.00$ 168,000.00$
Technician/Laborer 2 3200 30.00$ 192,000.00$
Technician/Laborer OT 2 800 50.00$ 80,000.00$
Clerical Support 1 1000 40.00$ 40,000.00$
SUBTOTAL 1,124,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

Pugmills (3) 1200 DAY 400.00$ 480,000.00$
PC300 Excavators (3) 12000 HR 200.00$ 2,400,000.00$
SUBTOTAL 2,880,000.00$

Materials
Fuel - Diesel 30000 GAL 3.00$ 90,000.00$
Portland Cement 26973 TON 104.00$ 2,805,192.00$
Quicklime 26973 TON 130.00$ 3,506,490.00$
LA Ash 58836 TON 71.00$ 4,177,356.00$
Crane Mats 45 EA 600.00$ 27,000.00$
Pneumatic Delivery Systems 400 DAY 1,000.00$ 400,000.00$
SUBTOTAL 11,006,038.00$

Other Costs
Level C PPE (5) 2000 DAY 40.00$ 80,000.00$
SUBTOTAL 80,000.00$

TOTAL COST 15,090,038.00$

TOTAL UNIT COST (per cy) 58.04$

Solidfy Sludges
cy $/cy Total

Alternative 4: 260000 58.04$ 15,090,038.00$
Alternative 5: 100000 58.04$ 5,803,860.77$
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For Alternative 4 and Alternative 5
Capital Cost Sub-Element
Excavate, Transfer, and Place Treated Sludges

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 26-Feb-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Excavate and transport 307,100 cy of sludge to the soils and sludge consolidation area. The following bulking factors were applied:
Oil Pit Sludges: 1.13 (applied to 40,000 cy of sludges)
API 100 Sludges: 1.49 (applied to 5,000 cy of sludges)
API 1200 Sludges: 1.49 (applied to 5,000 cy of sludges)
Tank Sludges: 1.5 (applied to 10,000 cy of sludges)
Sludge Pit Sludges: 1.16 (applied to 200,000 cy of sludges)
Assume excavation/transfer rate of 850 cy per day and 400 working days to complete work.

The cost below is the total cost estimated for excavating and consolidating 307,100 cy of treated sludge in a containment area for
Phase 2 of Alternative 4 but the same unit cost will be applied for estimating the same type of cost for residual sludges in Phase 3 Alternative 5.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 200 100.00$ 20,000.00$
Superintendent 1 300 80.00$ 24,000.00$
Site Foreman 1 3200 50.00$ 160,000.00$
Site Foreman OT 1 800 80.00$ 64,000.00$
Operator 2 3200 40.00$ 256,000.00$
Operator OT 2 800 70.00$ 112,000.00$
SUBTOTAL 636,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

Site Truck 400 DAY 90.00$ 36,000.00$
D6 Dozer with 6-Way Blade 4000 HR 100.00$ 400,000.00$
Tandem Dump Trucks (4) 16000 HR 40.00$ 640,000.00$
84" Padfoot Compactor 4000 HR 70.00$ 280,000.00$
SUBTOTAL 1,356,000.00$

Materials
Fuel - Diesel 10000 GAL 3.00$ 30,000.00$
SUBTOTAL 30,000.00$

Other Costs
Level C PPE (3) 600 DAY 40.00$ 24,000.00$
SUBTOTAL 24,000.00$

TOTAL COST 2,046,000.00$

TOTAL UNIT COST (per cy) 6.48$

Excavate Transfer, and Place Treated Sludges
cy $/cy Total

Alternative 4: 307,100 6.48$ 1,991,526.47$
Alternative 5: 116000 6.48$ 752,253.57$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Excavate, Transfer, and Place Affected Soils and Rubble

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternatives 2 and 3:
Approximately 157,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred
to a consolidation area.
Alternatives 4, 5, and 6:
Approximately 177,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred
to a consolidation area.
Removal of affected soils is assumed to be 1,750 cy per machine per day. Haul distance is approximately 1,500 linear ft.

The cost below is the total cost estimated for excavating, trasnferring, and placing approximately 158,000 cy of affected soil and
concrete rubble in the containment area for Phase 2 of Alternative 2, but the same unit cost will be applied for estimating the same
type of costs for all other phases and alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 60 100.00$ 6,000.00$
Superintendent 1 300 80.00$ 24,000.00$
Site Foreman 1 240 50.00$ 12,000.00$
Site Foreman OT 1 60 80.00$ 4,800.00$
Operator 5 240 40.00$ 48,000.00$
Operator OT 5 60 70.00$ 21,000.00$
Technician 15 240 30.00$ 108,000.00$
Technician OT 15 60 50.00$ 45,000.00$
Clerical Support 1 240 40.00$ 9,600.00$
SUBTOTAL 278,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC200 Excavators (3) 900 HR 80.00$ 72,000.00$
D6 Dozer with 6-Way Blade (2) 600 HR 100.00$ 60,000.00$
Tandem Dump Trucks (18) 3600 HR 40.00$ 144,000.00$
84" Padfoot Compactor (2) 600 HR 70.00$ 42,000.00$
Site Trucks (5) 150 DAY 90.00$ 13,500.00$
SUBTOTAL 331,500.00$

Materials
Fuel - Diesel 43800 GAL 3.00$ 131,400.00$
SUBTOTAL 131,400.00$

TOTAL COST 741,300.00$

TOTAL UNIT COST 4.69$

Excavate, Transfer, and Place Affected Soils and Rubble
cy $/cy Total

Alternatives 2 and 3: 158000 4.69$ 741,020.00$
Alternatives 4, 5, and 6: 178000 4.69$ 834,820.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Backfill Excavated Areas

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternatives 2 and 3:
Backfill approximately 157,000 cy of soil area and 50,000 cy of sludge areas (excluding Sludge Pit and tanks). Assume existing
material available onsite are source for backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.
Alternatives 4, 5, and 6:
Backfill approximately 340,000 cy of excavated soil and sludge areas . Assume existing material available onsite are source for
backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.

The cost below is the total cost estimated for backfilling approximately 207,000 cy of excavated areas in Alternatives 2 and 3, but the
same unit cost will be applied for estimating backfilling costs under all other alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 76 100.00$ 7,600.00$
Superintendent 1 380 80.00$ 30,400.00$
Site Foreman 1 304 50.00$ 15,200.00$
Site Foreman OT 1 76 80.00$ 6,080.00$
Operator 7 304 40.00$ 85,120.00$
Operator OT 7 76 70.00$ 37,240.00$
Technician 15 304 30.00$ 136,800.00$
Technician OT 15 76 50.00$ 57,000.00$
Clerical Support 1 304 40.00$ 12,160.00$
SUBTOTAL 387,600.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC300 Excavators (3) 1140 HR 200.00$ 228,000.00$
D6 Dozer with 6-Way Blade (2) 760 HR 100.00$ 76,000.00$
Tandem Dump Trucks (12) 4560 HR 40.00$ 182,400.00$
84" Padfoot Compactor (2) 760 HR 70.00$ 53,200.00$
Site Trucks (3) 114 DAY 90.00$ 10,260.00$
SUBTOTAL 549,860.00$

Materials
Fuel - Diesel 41800 GAL 3.00$ 125,400.00$
SUBTOTAL 125,400.00$

TOTAL COST 1,062,860.00$

TOTAL UNIT COST (per cy) 5.13$

Backfill Excavated Areas
cy $/cy Total

Alternatives 2 and 3: 207000 5.13$ 1,061,910.00$
Alternatives 4, 5, and 6: 340000 5.13$ 1,744,200.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Construction of Perimeter Drainage Ditch

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 4-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Ditches will be installed around containment and critical site access areas. The dimensions of the of the ditch is approximately

6,000 linear ft in length, 3-ft depth, 3-ft wide bottom and 5:1 slopes. Approximately 12,000 cy of material will be excavated and

relocated. Assume that the production rate will be approximately 300 linear ft per day.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 400 80.00$ 32,000.00$

Operator 2 320 40.00$ 25,600.00$

Operator OT 2 80 70.00$ 11,200.00$

Technician 3 320 30.00$ 28,800.00$

Technician OT 3 80 50.00$ 12,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 124,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 400 HR 80.00$ 32,000.00$

D5 Dozer with 6-Way Blade 400 HR 80.00$ 32,000.00$

Tandem Dump Trucks (2) 800 HR 40.00$ 32,000.00$

SUBTOTAL 96,000.00$

Materials

Fuel - Diesel 8800 GAL 3.00$ 26,400.00$

SUBTOTAL 26,400.00$

TOTAL UNIT COST 246,400.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Shoreline Protection

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 4-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

To construct the shoreline protection for the site, it was estimated that 25,500 cy of soil fill is needed. The soil fill is assumed

to be obtained from construction of the perimeter ditches. Approximately 28,100 tons of rip rap and filter stones will be

needed for construction.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Labor

Project Manager 1 40 100.00$ 4,000.00$

Superintendent 1 200 80.00$ 16,000.00$

Operator 2 160 40.00$ 12,800.00$

Operator OT 2 40 70.00$ 5,600.00$

Technician 3 160 30.00$ 14,400.00$

Technician OT 3 40 50.00$ 6,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 65,200.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 200 HR 80.00$ 16,000.00$

D5 Dozer with 6-Way Blade 200 HR 80.00$ 16,000.00$

Tandem Dump Trucks (2) 400 HR 40.00$ 16,000.00$

SUBTOTAL 48,000.00$

Materials / Equipment (estimated)

Rip-rap and Filter Stones (including geofilter) 28100 TON 30.00$ 843,000.00$

Soil 25500 CY 5.00$ 127,500.00$

SUBTOTAL 970,500.00$

TOTAL UNIT COST 1,083,700.00$
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For All Alternatives

Capital Cost Sub-Element

Develop and Implement Groundwater Monitoring Program

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 4-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Install 40 monitoring wells for implementing monitored natural attenuation and conducting one comprehensive sampling event

followed by subsequent quarterly sampling events.

Cost Analysis:

1) Well Installation

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 260 100.30$ 26,078.00$

Field Technician 1 180 45.30$ 8,154.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 46,652.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Hollow Stem Rig Mileage Rate 300 MILE 3.10$ 930.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, up to 30 Feet per Location1100 FT 27.70$ 30,470.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, 31 to 50 Feet, per Location200 FT 32.60$ 6,520.00$

2" PVC Sched 40 Monitor Well Plain Casing 900 FT 19.75$ 17,775.00$

2" PVC Sched 40 Monitor Well Screened Casing 400 FT 20.70$ 8,280.00$

Above Ground Surface Completion 40 WELL 400.00$ 16,000.00$

Installation of Protective Stanchions 40 WELL 330.00$ 13,200.00$

Mechanical Well Development (With a Pump) 2000 GAL 4.90$ 9,800.00$

Heavy Vehicle Not Otherwise Specified 300 Mile 3.10$ 930.00$

Portable Toilet, Including Servicing 1 MO 270.00$ 270.00$

Drum/ Barrel, 55 Gallon 40 EA 41.00$ 1,640.00$

PID 1 MO 780.00$ 780.00$

Rental Vehicle Cost 30 COST 80.00$ 2,400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 109,095.00$

SUBTOTAL 155,747.00$

2) Comprehensive Sampling Event

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 80 100.30$ 8,024.00$

Junior Scientist/Engineer 1 80 55.80$ 4,464.00$

Field Technician 1 120 45.30$ 5,436.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 30,344.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8270W SVOC by GC/MS (EPA 8270C) 50 EA 185.00$ 9,250.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Metals by ICP-MS (EPA 6020A) 50 EA 117.00$ 5,850.00$

14-Day TAT Mercury (EPA 7470A) 50 EA 28.00$ 1,400.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 6 BATCH 700.00$ 4,200.00$

7-Day VOC and SVOC Data Validation 4 BATCH 1,200.00$ 4,800.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 50,897.00$

SUBTOTAL 81,241.00$

SUM YEAR 0 (WELL INSTALLATION AND COMPREHENSIVE SAMPLING EVENT 236,988.00$
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3) Quarterly Sampling Events

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 16 104.50$ 1,672.00$

Project Geoscientist 1 16 100.30$ 1,604.80$

Junior Scientist/Engineer 1 16 55.80$ 892.80$

Field Technician 1 120 45.30$ 5,436.00$

Administrative Assistant 1 4 42.30$ 169.20$

SUBTOTAL 9,774.80$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Single Metal by ICP-MS (EPA 6020A)50 EA 24.00$ 1,200.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 4 BATCH 700.00$ 2,800.00$

7-Day VOC and SVOC Data Validation 2 BATCH 1,200.00$ 2,400.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 31,797.00$

QUARTERLY SAMPLING EVENT (LABOR AND ODCS) 41,571.80$
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Alternative 6

THERMAL DESORPTION AND RCRA SUBTITLE C CONTAINMENT OF TREATED SLUDGES AND UNTREATED SOILS

Site: Malone Services Company Superfund Site Description: Alternative 6 consists of the following elements:

Location: Texas City, TX 1. Remove tank contents and transport to onsite thermal desorption unit.

Phase: Feasibility Study (-30% to +50%) 2. Injection well disposal of water contained in tanks, separators, and Sludge Pit.

Base Year: 2008 3. Construct Sludge Pit improvements to include subsurface barrier wall and enlarged perimeter berms.

Date: March 25, 2008 4. Solidification/excavation and thermal desorption of sludges.

5. Consolidate treatment residuals and untreated soils/debris in a RCRA Subtitle C cell.

6. Backfill excavated areas with clean soil.

7. General site improvements.

8. No action (with monitoring) of affected groundwater.

9. Institutional controls.

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Phase 1: Pre-Construction / Tank Demolition / Tank Contents Management

Plan Preparation and Submittals 1 LS 90,900.00$ 90,900$

Mobilization / Demobilization and Construct Project Facilities and Utilities 1 LS 502,000.00$ 502,000$ Assume remedy implementation of 60 months

Transfer Tank Water to Deep Well 1 LS 43,850.00$ 43,850$

Transfer Tank Sludges to Sludge Pit 10000 CY 9.70$ 97,000$

Tank / Piping Demolition 1 LS 160,000.00$ 160,000$ Cost provided by MCP remediation consultant

Hauling Scrap Metal to Processor 1 LS 40,000.00$ 40,000$

Asbestos Abatement for Tank / Piping 1 LS 297,167.00$ 297,167$

Lead Paint Abatement Surcharge 1 LS 10,000.00$ 10,000$ Cost estimated based on experience with similar projects.

Temporarily Relocate Cemetery Monuments 1 LS 51,970.00$ 51,970$

Road Construction 1 LS 147,360.00$ 147,360$

SUBTOTAL 1,440,247$

Phase 2: Excavate and Consolidate Soils / Debris

Mobilization / Demobilization 1 LS 35,520.00$ 35,520$

Excavate, Transfer, and Place Affected Soil, Concrete Rubble 178000 CY 4.69$ 834,820$

SUBTOTAL 870,340$

Phase 3: Manage Sludges

Mobilization / Demobilization 1 LS 43,720.00$ 43,720$

Improve Perimeter Berm System for the Sludge Pit 21400 CY 10.93$ 233,902$

Construct Slurry Wall around Sludge Pit 126400 SF 5.58$ 705,312$

Transport, Solidify, and Transfer Solidified Sludges to Thermal Desorption Unit 260000 CY 50.80$ 13,208,000$

SUBTOTAL 14,190,934$

Phase 4: Thermal Desorption of Sludges and Dispose Onsite

Mobilization / Demobilization 1 LS 200,000.00$ 200,000$ Cost estimated based on experience with similar projects and

includes installing 1-mile gas pipeline

Trial Burn 10000 CY 300.00$ 3,000,000$ Cost estimated based on experience with similar projects.

Thermal Desorption of Sludges 297100 CY 160.00$ 47,536,000$ General estimate provided by USEPA

Construct RCRA Subtitle C Cell 24.4 AC 389,300.00$ 9,498,920$

Transfer and Dispose of Treated Sludge in Containment Area 230325 CY 33.89$ 7,805,714$ Assumes 25% volume reduction after thermal desorption

SUBTOTAL 68,040,634$

Phase 5: Backfill Excavated Areas with Clean Soil to Ground Surface 340000 CY 5.13$ 1,744,200$

SUBTOTAL 1,744,200$

Phase 6: General Site Improvements

Mobilization / Demobilization 1 LS 50,000.00$ 50,000$ Cost estimated based on experience with similar projects.

Construct Perimeter Drainage Ditch 1 LS 246,400.00$ 246,400$

Shoreline Protection 1 LS 1,083,700.00$ 1,083,700$ Improve levee with riprap protection

Abandon Deep Wells (2) 2 LS 200,000.00$ 400,000$ General estimate provided by well field vendor

Abandon Water and Monitoring Wells 1 LS 150,000.00$ 150,000$ General estimate provided by subcontractor

Develop and Implement Groundwater Monitoring Program 1 LS 236,988.00$ 236,988$ Includes well installation and comprehensive sampling event

Institutional Controls Plans and Measures 1 LS 200,000.00$ 200,000$ Cost estimated based on experience with similar projects.

SUBTOTAL 2,367,088$

SUBTOTAL 88,653,443$

Contingency 10% 97,518,787$

Project Management 1.5% 1,462,782$

Pre-Design Investigation, Remedial Design, and Engineering Support 3% 2,925,564$

Construction Management 2% 1,950,376$

Health and Safety / Fence Line Air Monitoring 2% 1,950,376$

Third Party QA/QC 1% 975,188$

SUBTOTAL 9,264,286$

TOTAL CAPITAL COST 106,783,073$

O&M COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Site Maintenance

General Site Maintenance 12 MO 1,000.00$ 12,000$

Mowing 4 QTR 1,000.00$ 4,000$ 4 times a year

Cover Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

Drainage Ditch Maintenance 1 LS 10,000.00$ 10,000$ Performed once annually

SUBTOTAL 36,000$

Leachate Management / Gas Monitoring

Operations Labor 12 MO 1,000.00$ 12,000$

Leachate Disposal Cost 2300 GAL 10.00$ 23,000$

Equipment Rental / Travel Expenses 12 MO 200.00$ 2,400$

SUBTOTAL 35,000$

Groundwater Monitoring (Year 1) 4 EA 41,572.00$ 166,288$ Quarterly sampling

SUBTOTAL 166,288$

Groundwater Monitoring (Year 2-10) 2 EA 41,572.00$ 83,144$ Semiannual sampling

SUBTOTAL 83,144$

Groundwater Monitoring (Year 11-30) 1 EA 41,572.00$ 41,572$ Annual sampling

SUBTOTAL 41,572$

SUBTOTAL (Year 1) 237,288$

SUBTOTAL (Year 2-10) 154,144$

SUBTOTAL (Year 11-30) 112,572$

Contingency 30%

SUBTOTAL (Year 1) 308,474$

SUBTOTAL (Year 2-10) 200,387$

SUBTOTAL (Year 11-30) 146,344$

Project Management 5%

Technical Support 10%

SUBTOTAL (Year 1) 46,271$

SUBTOTAL (Year 2-10) 30,058$

SUBTOTAL (Year 11-30) 21,952$

TOTAL ANNUAL O&M COST (Year 1) 354,745$

TOTAL ANNUAL O&M COST (Year 2-10) 230,445$

TOTAL ANNUAL O&M COST (Year 11-30) 168,296$

PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST

TOTAL COST PER

YEAR

DISCOUNT

FACTOR

(4.5%) PRESENT VALUE NOTES

Capital Cost 0 106,783,073.30$ 106,783,073.30$ 1 106,783,073$

Annual O&M Cost 1 354,745.00$ 354,745.00$ 0.956937799 339,469$

Annual O&M Cost 2 - 10 2,074,005.00$ 230,445.00$ 6.955780378 1,602,925$

Annual O&M Cost 11 - 30 3,365,920.00$ 168,296.00$ 8.376170367 1,409,676$

112,577,743.30$ 110,135,143$

TOTAL PRESENT VALUE OF ALTERNATIVE 110,135,143$

Feasibility Study Range (-30%) 77,094,600$

Feasibility Study Range (+50%) 165,202,715$

Note:

All Operation and Maintenance costs were estimated based on experience with similar projects.
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For All Alternatives

Capital Cost Sub-Element

Plan Preparation and Submittals

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Prepare work plans and health and safety plan for project and submit monthly status reports.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 360 100.00$ 36,000.00$

Clerical Support 1 360 40.00$ 14,400.00$

SUBTOTAL 50,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Materials

Miscellaneous Supplies and Materials 45 DAY 100.00$ 4,500.00$

SUBTOTAL 4,500.00$

Other Costs

Engineering Support 360 HR 100.00$ 36,000.00$

SUBTOTAL 36,000.00$

TOTAL UNIT COST 90,900.00$

2 of 23 Cost Estimate Alt 6 - Final: Alt6Phase1

014532



Alternative 6 Phase 1

Capital Cost Sub-Element

Mobilization / Demobilization and Construct Project Facilities and Utilities

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize/Demobilize demolition equipment to and from the site and install project facilities/amenities. Project facilities

for site activity support to be installed include office trailers, construction decontamination station, electricity, water,

Porta Pots, computers, printers, fax machine, copier, and phone service for expected full duration of the project (60 months).

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 80 80.00$ 6,400.00$

Operator 2 80 40.00$ 6,400.00$

Operator OT 2 10 70.00$ 1,400.00$

Technician 4 80 30.00$ 9,600.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 37,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Office Trailers (3) 180 MO 400.00$ 72,000.00$

Utilities (Electricity) 60 MO 1,000.00$ 60,000.00$

Utilities (Water) 60 MO 500.00$ 30,000.00$

Porta Pots 240 MO 100.00$ 24,000.00$

Computer/Printer/Fax 120 MO 150.00$ 18,000.00$

Copiers 60 MO 200.00$ 12,000.00$

Site Pickup Trucks (2) 120 MO 600.00$ 72,000.00$

Telephone Service 60 MO 200.00$ 12,000.00$

SUBTOTAL 300,000.00$

Materials

Office Supplies 60 MO 200.00$ 12,000.00$

Site Supplies 60 MO 1,000.00$ 60,000.00$

Construction of Decon Facilities 1 LS 20,000.00$ 20,000.00$

SUBTOTAL 92,000.00$

Other Costs

Demolition Mobilization/Demobilization 1 LS 20,000.00$ 20,000.00$

Electrical Hookups 1 LS 2,000.00$ 2,000.00$

Telephone Hookups 1 LS 1,000.00$ 1,000.00$

Water Meters and Connection (5,000 l-ft) 1 LS 50,000.00$ 50,000.00$

SUBTOTAL 73,000.00$

TOTAL UNIT COST 502,000.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Water to Deep Well

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Water from tanks will be transferred to the deep well onsite by pumping the water out and transporting the water with a

vacuum truck to the deep well.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 20 100.00$ 2,000.00$

Superintendent 1 100 80.00$ 8,000.00$

Site Foreman 1 80 50.00$ 4,000.00$

Site Foreman OT 1 20 80.00$ 1,600.00$

Operator 1 80 40.00$ 3,200.00$

Operator OT 1 20 70.00$ 1,400.00$

Technician 1 80 30.00$ 2,400.00$

Technician OT 1 20 50.00$ 1,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 26,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

70-Barrel Vacuum Truck 10 DAY 1,000.00$ 10,000.00$

Misc. Pumps and Hoses 1 LS 3,000.00$ 3,000.00$

Trucks (2) 20 DAY 90.00$ 1,800.00$

SUBTOTAL 14,800.00$

Materials

Fuel 750 GAL 3.00$ 2,250.00$

SUBTOTAL 2,250.00$

TOTAL UNIT COST 43,850.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Sludges to Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Shear off top of tanks and use backhoe/excavator to remove a total of 10,000 cy of sludge and transfer into the Sludge Pit

using a truck. Assume 3 rounds per hour for each truck, and 2 trucks to be used for the project. Trucks will be decontaminated

following completion of the project.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 1 96 40.00$ 3,840.00$

Operator OT 1 24 70.00$ 1,680.00$

Technician 4 96 30.00$ 11,520.00$

Technician OT 4 24 50.00$ 4,800.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 44,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 240 HR 80.00$ 19,200.00$

Tandem Dump Trucks (2) 480 HR 40.00$ 19,200.00$

Fuel Surcharge 25200 22% 6,635.67$

Misc. Pumps and Support Equipment 12 EA 300.00$ 3,600.00$

SUBTOTAL 48,635.67$

Other Costs

Final vacuum truck cleanout 2 EA 2,000.00$ 4,000.00$

SUBTOTAL 4,000.00$

TOTAL COST 97,035.67$

TOTAL UNIT COST (per cy) 9.70$
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For All Alternatives

Capital Cost Sub-Element

Tank / Piping Demolition

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Demolish and remove all tank and piping from site prior to commencement of remedial action activities. Assume approximately

2,000 tons of tank and piping for demolition and removal. Decontamination cost is not included but it is presumed that the costs

associated with decontamination will be offset by the metal recovery value.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Tank and Piping Demolition 2000 TON 80.00$ 160,000.00$

SUBTOTAL 160,000.00$

TOTAL UNIT COST 160,000.00$
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For All Alternatives

Capital Cost Sub-Element

Hauling Scrap Metal to Processor

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport scrap metal from demolition activities to an offsite scrap metal recycling facility. Assume approximately 2,000 tons

of scrap metal to be hauled.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Transport Scrap Metal to Facility 2000 TON 20.00$ 40,000.00$

SUBTOTAL 40,000.00$

TOTAL UNIT COST 40,000.00$
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For All Alternatives

Capital Cost Sub-Element

Asbestos Abatement for Tanks/Piping

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Perform asbestos abatement activities by removing and properly disposing all asbestos-containing material onsite.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Field Technician 2 20 85.00$ 3,400.00$

SUBTOTAL 3,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Laboratory 100 SAMPLE 10.00$ 1,000.00$

Thermal Insulation Abatement 18471 FT 7.00$ 129,297.00$

Surfacing Material Abatement 33886 SQFT 3.00$ 101,658.00$

Abatement for Miscellaneous Material 30906 SQFT 2.00$ 61,812.00$

SUBTOTAL 293,767.00$

TOTAL UNIT COST 297,167.00$

Note:

Quantities of asbestos containing material were estimated from site walk and from building sizes by licensed asbestos inspector.

Costs for abatement assumes all suspect materials contain asbestos.
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For All Alternatives

Capital Cost Sub-Element

Temporarily Relocate Cemetery Monuments

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 27-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Temporarily relocate tombstones, fence, and ironwork in on-site cemetery to a staging area and following project completion,

relocate tombstones, fence, and gate to the capped area.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 10 100.00$ 1,000.00$

Superintendent 1 50 80.00$ 4,000.00$

Site Foreman 1 40 50.00$ 2,000.00$

Site Foreman OT 1 10 80.00$ 800.00$

Operator 1 40 40.00$ 1,600.00$

Operator OT 1 10 70.00$ 700.00$

Technician 4 40 30.00$ 4,800.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 40 40.00$ 1,600.00$

SUBTOTAL 18,500.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Case 580 50 HR 30.00$ 1,500.00$

Skidsteer 50 HR 50.00$ 2,500.00$

Site Trucks (2) 10 DAY 90.00$ 900.00$

SUBTOTAL 4,900.00$

Materials

Fuel 500 GAL 3.00$ 1,500.00$

Miscellaneous Paint and Cleaning Supplies 1 LS 1,000.00$ 1,000.00$

SUBTOTAL 2,500.00$

Other Costs

Welder with Helper 40 HR 200.00$ 8,000.00$

Archeological Delineation 1 LS 18,070.00$ 18,070.00$

SUBTOTAL 26,070.00$

TOTAL UNIT COST 51,970.00$
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For All Alternatives

Capital Cost Sub-Element

Road Construction

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

This task consists of upgrading internal roads and access for site operations. Assume approximately 15,170 linear feet

of roads 20-ft wide require regrading and placement of 2" of crushed concrete for road base. Amount of crushed concrete was

then doubled to include maintenance regrading of the road.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 12 100.00$ 1,200.00$

Superintendent 1 60 80.00$ 4,800.00$

Operator 2 48 40.00$ 3,840.00$

Operator OT 2 12 70.00$ 1,680.00$

Technician 2 48 30.00$ 2,880.00$

Technician OT 2 12 50.00$ 1,200.00$

Clerical Support 1 24 40.00$ 960.00$

SUBTOTAL 16,560.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

D6 with 6-way Blade 60 HR 100.00$ 6,000.00$

Smooth Drum Compactor 60 HR 50.00$ 3,000.00$

SUBTOTAL 9,000.00$

Materials

Crushed Concrete 6000 TON 20.00$ 120,000.00$

Fuel - Diesel 600 GAL 3.00$ 1,800.00$

SUBTOTAL 121,800.00$

TOTAL UNIT COST 147,360.00$
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For Alternative 6 (Phase 2)

Capital Cost Sub-Element

Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize / Demobilize equipment including 3 excavators, 2 dozers, 2 compactors, 18 tandem dump trucks and 3 site trucks

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 32 100.00$ 3,200.00$

Superintendent 1 40 80.00$ 3,200.00$

Site Foreman 1 32 50.00$ 1,600.00$

Site Foreman OT 1 8 80.00$ 640.00$

Operator 2 32 40.00$ 2,560.00$

Operator OT 2 8 70.00$ 1,120.00$

Technician 4 32 30.00$ 3,840.00$

Technician OT 4 8 50.00$ 1,600.00$

Clerical Support 1 32 40.00$ 1,280.00$

SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Excavator Mob/Demob (3) 6 TRIP 700.00$ 4,200.00$

Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$

Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$

Tandem Mob/Demob (18) 36 TRIP 200.00$ 7,200.00$

Site Trucks (3) 12 DAY 90.00$ 1,080.00$

SUBTOTAL 16,480.00$

TOTAL UNIT COST 35,520.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Excavate, Transfer, and Place Affected Soil, Concrete Rubble

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Alternatives 2 and 3:

Approximately 157,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred

to a containment area.

Alternatives 4, 5, and 6:

Approximately 177,000 cy of soils and 1,000 cy of concrete rubble will be excavated from 5 separate areas and transferred

to a containment area.

Removal of affected soils is assumed to be 1,750 cy per machine per day. Haul distance is approximately 1,500 linear ft.

The cost below is the total cost estimated for excavating, transferring, and placing approximately 158,000 cy of affected soil and

concrete rubble in the containment area for Phase 2 of Alternative 2, but the same unit cost will be applied for estimating the same

type of costs for all other phases and alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 60 100.00$ 6,000.00$

Superintendent 1 300 80.00$ 24,000.00$

Site Foreman 1 240 50.00$ 12,000.00$

Site Foreman OT 1 60 80.00$ 4,800.00$

Operator 5 240 40.00$ 48,000.00$

Operator OT 5 60 70.00$ 21,000.00$

Technician 15 240 30.00$ 108,000.00$

Technician OT 15 60 50.00$ 45,000.00$

Clerical Support 1 240 40.00$ 9,600.00$

SUBTOTAL 278,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavators (3) 900 HR 80.00$ 72,000.00$

D6 Dozer with 6-Way Blade (2) 600 HR 100.00$ 60,000.00$

Tandem Dump Trucks (18) 3600 HR 40.00$ 144,000.00$

84" Padfoot Compactor (2) 600 HR 70.00$ 42,000.00$

Site Trucks (5) 150 DAY 90.00$ 13,500.00$

SUBTOTAL 331,500.00$

Materials

Fuel - Diesel 43800 GAL 3.00$ 131,400.00$

SUBTOTAL 131,400.00$

TOTAL COST 741,300.00$

TOTAL UNIT COST (per cy) 4.69$

Excavate, Transfer, and Place Affected Soils and Rubble

cy $/cy Total

Alternatives 2 and 3: 158000 4.69$ 741,020.00$

Alternatives 4, 5, and 6: 178000 4.69$ 834,820.00$
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For Alternative 6

Capital Cost Sub-Element

Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize / Demobilize equipment including 4 excavators, 2 dozers, 2 compactors, 8 tandem dump trucks, 1 Rohm Plow, 3 site

trucks and slurry wall and pneumatic equipment.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 32 100.00$ 3,200.00$

Superintendent 1 40 80.00$ 3,200.00$

Site Foreman 1 32 50.00$ 1,600.00$

Site Foreman OT 1 8 80.00$ 640.00$

Operator 2 32 40.00$ 2,560.00$

Operator OT 2 8 70.00$ 1,120.00$

Technician 4 32 30.00$ 3,840.00$

Technician OT 4 8 50.00$ 1,600.00$

Clerical Support 1 32 40.00$ 1,280.00$

SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Excavator Mob/Demob (4) 8 TRIP 700.00$ 5,600.00$

Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$

Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$

Tandem Mob/Demob (8) 16 TRIP 200.00$ 3,200.00$

Rohm Plow (1) 2 TRIP 400.00$ 800.00$

Slurry Wall Equipment 2 TRIP 2,000.00$ 4,000.00$

Pneumatic Equipment 2 TRIP 3,000.00$ 6,000.00$

Site Trucks (3) 12 DAY 90.00$ 1,080.00$

SUBTOTAL 24,680.00$

TOTAL UNIT COST 43,720.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Improve Perimeter Berms for Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Improve existing berms of Sludge Pit for Alternatives 2,3,4, and 6 by extending the levee crest width by approximately 10 ft with 4:1 slope.

Additionally, for Alternative 5, the levee crest height will be extended 5 ft. The existing berms are 15 ft high with 3:1 slope. Approximately

21,400 cy for Alternatives 2,3,4, and 6 and 37,700 cy for Alternative 5 of borrow from existing material on site will be used to improve the

current berms . Borrow production is assumed to be 1,000 cy per machine per day. Haul distance is approximately 1,850 linear ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 4 96 40.00$ 15,360.00$

Operator OT 4 24 70.00$ 6,720.00$

Technician 11 96 30.00$ 31,680.00$

Technician OT 11 24 50.00$ 13,200.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 89,520.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavators (2) 240 HR 200.00$ 48,000.00$

D6 Dozer with 6-Way Blade 120 HR 100.00$ 12,000.00$

Tandem Dump Trucks (8) 960 HR 40.00$ 38,400.00$

84" Padfoot Compactor 120 HR 70.00$ 8,400.00$

Site Trucks (3) 40 DAY 90.00$ 3,600.00$

SUBTOTAL 110,400.00$

Materials

Fuel - Diesel 11300 GAL 3.00$ 33,900.00$

SUBTOTAL 33,900.00$

TOTAL COST 233,820.00$

TOTAL UNIT COST (per cy) 10.93$

Improving Existing Berms on the Sludge Pit:

cy $/cy Total

Alternatives 2, 3, 4, 6 and 7 21400 10.93$ 233,902.00$

Alternative 5: 37700 10.93$ 412,061.00$
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For All Alternatives

Capital Cost Sub-Element

Construct Slurry Wall Around Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Construct slurry wall with average depth of 40 ft and length of approximately 3,160 linear ft. Average width of the slurry wall is 36".

Bentonite slurry is assumed to be 6% bentonite and is mixed on a working platform. Two bentonite hydration units to be used

for working fluids. Excess fluids are pumped to soils consolidation area for disposal. Production rate for slurry wall is assumed

to be 100 linear ft per day. The surface area of the slurry wall is estimated to be approximately 126,400 sq ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 154 100.00$ 15,400.00$

Superintendent 1 370 80.00$ 29,600.00$

Site Foreman 1 296 50.00$ 14,800.00$

Site Foreman OT 1 74 80.00$ 5,920.00$

Operator 5 296 40.00$ 59,200.00$

Operator OT 5 74 70.00$ 25,900.00$

Technician 8 296 30.00$ 71,040.00$

Technician OT 8 74 50.00$ 29,600.00$

Clerical Support 2 296 40.00$ 23,680.00$

SUBTOTAL 275,140.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavator 370 HR 200.00$ 74,000.00$

D6 Dozer with 6-Way Blade 370 HR 100.00$ 37,000.00$

Tandem Dump Truck (2) 940 HR 40.00$ 37,600.00$

84" Padfoot Compactor 170 HR 70.00$ 11,900.00$

Site Trucks (3) 108 DAY 90.00$ 9,720.00$

Hydration Systems (2) 72 DAY 500.00$ 36,000.00$

SUBTOTAL 206,220.00$

Materials

Bentonite 1720 TON 100.00$ 172,000.00$

Fuel - Diesel 17200 GAL 3.00$ 51,600.00$

SUBTOTAL 223,600.00$

TOTAL COST 704,960.00$

TOTAL UNIT COST (per sq ft) 5.58$
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For Alternative 6

Capital Cost Sub-Element

Transport, Solidify, and Transfer Solidified Sludges to Thermal Desorption Unit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Solidify approximately 260,000 cy of sludges, excluding sludges from the Sludge Pit and tanks, with the following mix design with 10% wastage:

Oil Pit Sludges: 5% Portland Cement, 5% Quicklime, and 20% LA ash by wet weight; bulk density of 82.3 pcf

API 100 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf

API 1200 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf

Sludge Pit Sludges: 10% Portland Cement, 10% Quicklime, 30% LA Ash by wet weight, bulk density 72.3 pcf

Assume stabilization rate of 1000 cy per day and the following bulking factors for transport and placement:

Oil Pit Sludges: 1.13 (applied to 40,000 cy of sludges)

API 100 Sludges: 1.49 (applied to 5,000 cy of sludges)

API 1200 Sludges: 1.49 (applied to 5,000 cy of sludges)

Sludge Pit Sludges: 1.16 (applied to 260,000 cy of sludges)

Transport 307,100 cy of sludge to the thermal desorption unit. Assume that each tandem dump truck can haul 15 cy of sludge per trip and

does 3 trips per hour.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 150 100.00$ 15,000.00$

Superintendent 1 275 80.00$ 22,000.00$

Site Foreman 1 2800 50.00$ 140,000.00$

Site Foreman OT 1 700 80.00$ 56,000.00$

Operator 3 2800 40.00$ 336,000.00$

Operator OT 3 700 70.00$ 147,000.00$

Technician 6 2800 30.00$ 504,000.00$

Technician OT 6 700 50.00$ 210,000.00$

Clerical Support 1 3500 40.00$ 140,000.00$

SUBTOTAL 1,570,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavators (2) 2800 HR 80.00$ 224,000.00$

D5 Dozer with 6-Way Blade (2) 2800 HR 100.00$ 280,000.00$

Tandem Dump Trucks with Sealed Beds (3) 8400 HR 40.00$ 336,000.00$

Rohm Plow 2800 HR 20.00$ 56,000.00$

SUBTOTAL 896,000.00$

Materials

Portland Cement 26973 TON 104.00$ 2,805,202.40$

Quicklime 26973 TON 130.00$ 3,506,503.00$

LA Ash 58836 TON 71.00$ 4,177,334.70$

Fuel - Diesel 84000 GAL 3.00$ 126,000.00$

Level C PPE (9) 3150 DAY 40.00$ 126,000.00$

SUBTOTAL 10,741,040.10$

TOTAL COST 13,207,040.10$

TOTAL UNIT COST (per cy) 50.80$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6
Capital Cost Sub-Element
Construct RCRA Subtitle C Cell

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By:L. Engle
Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Alternative 2:
Construct RCRA Subtitle C Cell with dimensions 726' x 726' (12.1 ac).
Alternative 3:
Construct RCRA Subtitle C Cell with dimensions 726' x 912' (15.2 ac).
Alternative 4:
Construct RCRA Subtitle C Cell with dimensions 726' x 1774' (29.6 ac).
Alternative 5:
Construct RCRA Subtitle C Cell with dimensions 726' x 1058' (17.6 ac).
Alternative 6:
Construct RCRA Subtitle C Cell with dimensions 726' x 1462' (24.4 ac).

The cost below is the total cost estimated for the construction of a RCRA Subtitle C cell for Alternative 2 (12.1 ac), assuming 9-month working schedule,
but the same unit cost will be applied for estimating RCRA Subtitle C cell construction costs under all other alternatives.
Existing hurricane levee soil volume of 30,000 cy excluded from construction costs.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 24 100.00$ 2,400.00$
Superintendent 1 40 80.00$ 3,200.00$
Site Foreman 1 160 50.00$ 8,000.00$
Site Foreman OT 1 40 80.00$ 3,200.00$
Operator 4 1200 40.00$ 192,000.00$
Operator OT 4 300 70.00$ 84,000.00$
Technician/Laborer 6 1200 30.00$ 216,000.00$
Technician/Laborer OT 6 300 50.00$ 90,000.00$
SUBTOTAL 598,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

4 CY Crawler-mounted, Hydraulic 28000 CY 3.30$ 92,400.00$
Excavator
Sheepsfoot roller 28000 CY 0.75$ 21,000.00$
Wheel Loader 262 HR 135.00$ 35,370.00$
Semi Dump 1003 HR 82.00$ 82,246.00$
SUBTOTAL 231,016.00$

Materials
Fuel - Diesel 10000 GAL 3.00$ 30,000.00$
SUBTOTAL 30,000.00$

Other Costs
Unclassified Fill 36378 CY 6.52$ 237,184.56$
Top-Soil 8671 CY 6.02$ 52,199.42$
Hydromulch and Seeding 12 AC 3,500.00$ 42,000.00$
Gas Vent Piping System 1653 LF 24.23$ 40,052.19$
Anchor Trench 2480 LF 1.83$ 4,538.40$
Landfill Gas and Infiltration Collection 824076 SF 0.60$ 494,445.60$
Systems
Geosynthetic Clay Liner 412038 SF 0.48$ 197,778.24$
HDPE Liner (40-mil) 412038 SF 0.55$ 226,620.90$

Sand, 6" lifts 9415 CY 13.54$ 127,479.10$
Gravel, 6" lifts 28246 CY 28.09$ 793,430.14$
Discharge Pump 1 EA 3,564.00$ 3,564.00$
Storage Tanks (2,000 gal) 1 EA 3,253.00$ 3,253.00$
Anchor Trench 2504 LF 1.83$ 4,582.32$
Clay berms, 6" lifts 29440 CY 7.33$ 215,795.20$
Leachate Control Systems, Drainage 420320 SQFT 0.60$ 252,192.00$
Net with Heat-Bonded Geotextile
Fabric Both Sides
Geotextile (170-mil) 46702 SQYD 2.93$ 136,836.86$
HDPE Liner (80-mil) 840640 SF 0.91$ 764,982.40$
8" Polyethylene Leachate Collection 5000 LF 27.32$ 136,600.00$
Piping
12" Polyethylene Leachate Collection 1500 LF 37.94$ 56,910.00$
Piping
Landfill Gas and Leachate Control 100 EA 376.17$ 37,617.00$
Systems HDPE Tees, 8"-Dia Piping
Landfill Gas and Leachate Control 20 EA 674.25$ 13,485.00$
Systems HDPE Tees, 12"-Dia Piping
Landfill Gas and Leachate Control 20 EA 273.37$ 5,467.40$
Systems HDPE Elbows, 8"-Dia Piping
Landfill Gas and Leachate Control 5 EA 740.11$ 3,700.55$
Systems HDPE Elbows, 12"-Dia Piping
SUBTOTAL 3,850,714.28$

TOTAL COST 4,710,530.28$

TOTAL UNIT COST (per ac) 389,300.00$

Construct RCRA Subtitle C Cell:
acres $/acre Total

Alternative 2: 12.1 389,300.00$ 4,710,530.00$
Alternative 3: 15.2 389,300.00$ 5,917,360.00$
Alternative 4: 29.6 389,300.00$ 11,523,280.00$
Alternative 5: 17.6 389,300.00$ 6,851,680.00$
Alternative 6: 24.4 389,300.00$ 9,498,920.00$
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For Alternative 6
Capital Cost Sub-Element
Transfer Treated Sludges to Containment Area

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle
Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08
Phase: Feasibility Study (-30% to +50%)
Base Year: 2008

Work Statement:
Approximately 230,325 cy of treated, solidified sludge transported to the cell.
Assume that each tandem dump truck can haul 15 cy of sludge per trip and does 3 trips per hour.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST
Labor

Project Manager 1 150 100.00$ 15,000.00$
Superintendent 1 275 80.00$ 22,000.00$
Site Foreman 1 1600 50.00$ 80,000.00$
Site Foreman OT 1 400 80.00$ 32,000.00$
Operator 2 1600 40.00$ 128,000.00$
Operator OT 2 400 70.00$ 56,000.00$
Technician 12 1600 30.00$ 576,000.00$
Technician OT 12 400 50.00$ 240,000.00$
Clerical Support 1 2000 40.00$ 80,000.00$
SUBTOTAL 1,229,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST
Equipment

PC200 Excavator (2) 2000 HR 80.00$ 160,000.00$
Site Trucks (3) 200 DAY 90.00$ 18,000.00$
Tandem Dump Trucks with Sealed Beds (3) 6000 HR 40.00$ 240,000.00$
Miscellaneous Items (pumps, hoses, etc.) 37 HR 200.00$ 7,400.00$
SUBTOTAL 425,400.00$

Materials
Level C PPE (4) 800 DAY 40.00$ 32,000.00$
Fuel - Diesel 13320 GAL 3.00$ 39,960.00$
SUBTOTAL 39,960.00$

TOTAL COST 1,694,360.00$

TOTAL UNIT COST (per cy) 33.89$
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For Alternatives 2, 3, 4, 5, and 6

Capital Cost Sub-Element

Backfill Excavated Areas

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Alternatives 2 and 3:

Backfill approximately 157,000 cy of soil area and 50,000 cy of sludge areas (excluding Sludge Pit and tanks). Assume existing

material available onsite are source for backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.

Alternatives 4, 5, and 6:

Backfill approximately 340,000 cy of excavated soil and sludge areas . Assume existing material available onsite are source for

backfill material. Borrow production rate is assumed to be 2,000 cy per machine per day.

The cost below is the total cost estimated for backfilling approximately 207,000 cy of excavated areas in Alternatives 2 and 3, but the

same unit cost will be applied for estimating backfilling costs under all other alternatives.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 76 100.00$ 7,600.00$

Superintendent 1 380 80.00$ 30,400.00$

Site Foreman 1 304 50.00$ 15,200.00$

Site Foreman OT 1 76 80.00$ 6,080.00$

Operator 7 304 40.00$ 85,120.00$

Operator OT 7 76 70.00$ 37,240.00$

Technician 15 304 30.00$ 136,800.00$

Technician OT 15 76 50.00$ 57,000.00$

Clerical Support 1 304 40.00$ 12,160.00$

SUBTOTAL 387,600.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavators (3) 1140 HR 200.00$ 228,000.00$

D6 Dozer with 6-Way Blade (2) 760 HR 100.00$ 76,000.00$

Tandem Dump Trucks (12) 4560 HR 40.00$ 182,400.00$

84" Padfoot Compactor (2) 760 HR 70.00$ 53,200.00$

Site Trucks (3) 114 DAY 90.00$ 10,260.00$

SUBTOTAL 549,860.00$

Materials

Fuel - Diesel 41800 GAL 3.00$ 125,400.00$

SUBTOTAL 125,400.00$

TOTAL COST 1,062,860.00$

TOTAL UNIT COST (per cy) 5.13$

Backfill Excavated Areas

cy $/cy Total

Alternatives 2 and 3: 207000 5.13$ 1,061,910.00$

Alternatives 4, 5, and 6: 340000 5.13$ 1,744,200.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Construction of Perimeter Drainage Ditch

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Ditches will be installed around containment and critical site access areas. The dimensions of the of the ditch is approximately

6,000 linear ft in length, 3-ft depth, 3-ft wide bottom and 5:1 slopes. Approximately 12,000 cy of material will be excavated and

relocated. Assume that the production rate will be approximately 300 linear ft per day.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 100.00$ 8,000.00$

Superintendent 1 400 80.00$ 32,000.00$

Operator 2 320 40.00$ 25,600.00$

Operator OT 2 80 70.00$ 11,200.00$

Technician 3 320 30.00$ 28,800.00$

Technician OT 3 80 50.00$ 12,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 124,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 400 HR 80.00$ 32,000.00$

D5 Dozer with 6-Way Blade 400 HR 80.00$ 32,000.00$

Tandem Dump Trucks (2) 800 HR 40.00$ 32,000.00$

SUBTOTAL 96,000.00$

Materials

Fuel - Diesel 8800 GAL 3.00$ 26,400.00$

SUBTOTAL 26,400.00$

TOTAL UNIT COST 246,400.00$
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For Alternative 2, Alternative 3, Alternative 4, Alternative 5, and Alternative 6

Capital Cost Sub-Element

Shoreline Protection

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

To construct the shoreline protection for the site, it was estimated that 25,500 cy of soil fill is needed. The soil fill is assumed

to be obtained from construction of the perimeter ditches. Approximately 28,100 tons of rip rap and filter stones will be

needed for construction.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Labor

Project Manager 1 40 100.00$ 4,000.00$

Superintendent 1 200 80.00$ 16,000.00$

Operator 2 160 40.00$ 12,800.00$

Operator OT 2 40 70.00$ 5,600.00$

Technician 3 160 30.00$ 14,400.00$

Technician OT 3 40 50.00$ 6,000.00$

Clerical Support 1 160 40.00$ 6,400.00$

SUBTOTAL 65,200.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 200 HR 80.00$ 16,000.00$

D5 Dozer with 6-Way Blade 200 HR 80.00$ 16,000.00$

Tandem Dump Trucks (2) 400 HR 40.00$ 16,000.00$

SUBTOTAL 48,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Materials / Equipment (estimated)

Rip-rap and Filter Stones (including geofilter) 28100 TON 30.00$ 843,000.00$

Soil 25500 CY 5.00$ 127,500.00$

SUBTOTAL 970,500.00$

TOTAL UNIT COST 1,083,700.00$
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For All Alternatives

Capital Cost Sub-Element

Develop and Implement Groundwater Monitoring Program

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Install 40 monitoring wells for implementing monitored natural attenuation and conducting one comprehensive sampling event

followed by subsequent quarterly sampling events.

Cost Analysis:

1) Well Installation

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 260 100.30$ 26,078.00$

Field Technician 1 180 45.30$ 8,154.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 46,652.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Hollow Stem Rig Mileage Rate 300 MILE 3.10$ 930.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, up to 30 Feet per Location1100 FT 27.70$ 30,470.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, 31 to 50 Feet, per Location200 FT 32.60$ 6,520.00$

2" PVC Sched 40 Monitor Well Plain Casing 900 FT 19.75$ 17,775.00$

2" PVC Sched 40 Monitor Well Screened Casing 400 FT 20.70$ 8,280.00$

Above Ground Surface Completion 40 WELL 400.00$ 16,000.00$

Installation of Protective Stanchions 40 WELL 330.00$ 13,200.00$

Mechanical Well Development (With a Pump) 2000 GAL 4.90$ 9,800.00$

Heavy Vehicle Not Otherwise Specified 300 Mile 3.10$ 930.00$

Portable Toilet, Including Servicing 1 MO 270.00$ 270.00$

Drum/ Barrel, 55 Gallon 40 EA 41.00$ 1,640.00$

PID 1 MO 780.00$ 780.00$

Rental Vehicle Cost 30 COST 80.00$ 2,400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 109,095.00$

SUBTOTAL 155,747.00$

2) Comprehensive Sampling Event

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 80 100.30$ 8,024.00$

Junior Scientist/Engineer 1 80 55.80$ 4,464.00$

Field Technician 1 120 45.30$ 5,436.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 30,344.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8270W SVOC by GC/MS (EPA 8270C) 50 EA 185.00$ 9,250.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Metals by ICP-MS (EPA 6020A) 50 EA 117.00$ 5,850.00$

14-Day TAT Mercury (EPA 7470A) 50 EA 28.00$ 1,400.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 6 BATCH 700.00$ 4,200.00$

7-Day VOC and SVOC Data Validation 4 BATCH 1,200.00$ 4,800.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 50,897.00$

SUBTOTAL 81,241.00$

SUM YEAR 0 (WELL INSTALLATION AND COMPREHENSIVE SAMPLING EVENT 236,988.00$
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3) Quarterly Sampling Events

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 16 104.50$ 1,672.00$

Project Geoscientist 1 16 100.30$ 1,604.80$

Junior Scientist/Engineer 1 16 55.80$ 892.80$

Field Technician 1 120 45.30$ 5,436.00$

Administrative Assistant 1 4 42.30$ 169.20$

SUBTOTAL 9,774.80$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Single Metal by ICP-MS (EPA 6020A) 50 EA 24.00$ 1,200.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 4 BATCH 700.00$ 2,800.00$

7-Day VOC and SVOC Data Validation 2 BATCH 1,200.00$ 2,400.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 31,797.00$

QUARTERLY SAMPLING EVENT (LABOR AND ODCS) 41,571.80$
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Alternative 7

OFFSITE INCINERATION

Site: Malone Services Company Superfund Site Description: Alternative 7 consists of the following elements:

Location: Texas City, TX 1. Remove site tanks and contents

Phase: Feasibility Study (-30% to +50%) 2. Injection well disposal of water contained in tanks, separators, and Sludge Pit.

Base Year: 2008 3. Construct Sludge Pit improvements to include subsurface barrier wall and enlarged perimeter berms.

Date: March 25, 2008 4. Off-site incineration of sludges and soils.

5. Off-site disposal of tank materials and construction rubble.

6. Backfill all excavated areas with clean soil.

7. General site improvements.

8. No action (with monitoring) of affected groundwater.

9. Institutional controls.

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Phase 1: Pre-Construction / Tank Demolition / Tank Contents Management

Plan Preparation and Submittals 1 LS 90,900.00$ 90,900$

Mobilization / Demobilization and Construct Project Facilities and Utilities 1 LS 1,300,200.00$ 1,300,200$ Assume remedy implementation of 192 months

Transfer Tank Water to Deep Well 1 LS 43,850.00$ 43,850$

Transfer Tank Sludges to Sludge Pit 10000 CY 9.70$ 97,000$

Tank / Piping Demolition 1 LS 160,000.00$ 160,000$ Cost provided by MCP remediation consultant

Hauling Scrap Metal to Processor 1 LS 40,000.00$ 40,000$

Asbestos Abatement for Tank / Piping 1 LS 297,167.00$ 297,167$

Lead Paint Abatement Surcharge 1 LS 10,000.00$ 10,000$ Cost based on other similar projects

Temporarily Relocate Cemetery Monuments 1 LS 51,970.00$ 51,970$

Road Improvements 1 LS 267,360.00$ 267,360$

SUBTOTAL 2,358,447$

Phase 2: Excavation, Solidification and Incineration of Soils and Sludges

Mobilization / Demobilization 1 LS 42,920.00$ 42,920$

Improve Perimeter Berm System for the Sludge Pit 21400 CY 10.93$ 233,902$

Construct Slurry Wall around Sludge Pit 126400 SF 5.58$ 705,312$

Transport, Solidify, and Transfer Sludges to Rolloff Boxes prior to Incineration 307,100 CY 77.63$ 23,840,173$

Excavation of Soils and Backfilling Excavated Areas with Clean Soil to Ground Surface 177000 CY 12.27$ 2,171,790$

Transport and Incinerate Soils/Sludges at Offsite Incineration Facility 484000 CY 894.50$ 432,938,000$

SUBTOTAL 459,932,097$

Phase 3: Management of Construction Debris

Excavation of Construction Debris 1000 CY 16.04$ 16,040$

Transport and Dispose Construction Debris to Hazardous Landfill 500 CY 220.00$ 110,000$

Transport and Dispose Construction Debris to a Class 4 Landfill 500 CY 56.00$ 28,000$

SUBTOTAL 154,040$

Phase 4: General Site Improvements

Mobilization / Demobilization 1 LS 50,000.00$ 50,000$ Cost based on other similar projects

Abandon Deep Wells (2) 2 LS 200,000.00$ 400,000$ General estimate provided by well field vendor

Abandon Water and Monitoring Wells 1 LS 150,000.00$ 150,000$ General estimate provided by subcontractor

Develop and Implement Groundwater Monitoring Program 1 LS 236,988.00$ 236,988$ Includes well installation and comprehensive sampling

Institutional Controls Plans and Measures 1 LS 100,000.00$ 100,000$ Cost based on other similar projects

SUBTOTAL 936,988$

SUBTOTAL 463,381,572$

Contingency 0% 463,381,572$

Project Management 1% 4,633,816$

Pre-Design Investigation, Remedial Design, and Engineering Support 1% 4,633,816$

Construction Management 0.5% 2,316,908$

Health and Safety / Fence Line Air Monitoring 0.5% 2,316,908$

Third Party QA/QC 0.5% 2,316,908$

SUBTOTAL 16,218,355$

TOTAL CAPITAL COST 479,599,927$

O&M COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL NOTES

Groundwater Monitoring (Year 1) 4 EA 41,571.80$ 166,287$ Quarterly sampling

SUBTOTAL 166,287$

Groundwater Monitoring (Year 2-10) 2 EA 41,571.80$ 83,144$ Semiannual sampling

SUBTOTAL 83,144$

Contingency 30%

SUBTOTAL (Year 1) 216,173$

SUBTOTAL (Year 2-10) 108,087$

Project Management 5%

Technical Support 10%

SUBTOTAL (Year 1) 32,426$

SUBTOTAL (Year 2-10) 16,213$

TOTAL ANNUAL O&M COST (Year 1) 248,599$

TOTAL ANNUAL O&M COST (Year 2-10) 124,300$

PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST TOTAL COST PER YEAR

DISCOUNT

FACTOR

(4.5%)

PRESENT

VALUE NOTES

Capital Cost 0 479,599,927.02$ 479,599,927.02$ 1 479,599,927$

Annual O&M Cost 1 248,599.36$ 248,599.36$ 0.9569378 237,894$

Annual O&M Cost 2 - 10 1,118,697.14$ 124,299.68$ 6.95578038 864,601$

480,967,223.52$ 480,702,422$

TOTAL PRESENT VALUE OF ALTERNATIVE 480,702,422$

Feasibility Study Range (-30%) 336,491,696$

Feasibility Study Range (+50%) 721,053,634$

Note:

All Operation and Maintenance costs were estimated based on experience with similar projects.
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For All Alternatives

Capital Cost Sub-Element

Plan Preparation and Submittals

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Prepare work plans and health and safety plan for project and submit monthly status reports.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 360 100.00$ 36,000.00$

Clerical Support 1 360 40.00$ 14,400.00$

SUBTOTAL 50,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Materials

Miscellaneous Supplies and Materials 45 DAY 100.00$ 4,500.00$

SUBTOTAL 4,500.00$

Other Costs

Engineering Support 360 HR 100.00$ 36,000.00$

SUBTOTAL 36,000.00$

TOTAL UNIT COST 90,900.00$
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Alternative 7 Phase 1

Capital Cost Sub-Element

Mobilization / Demobilization and Construct Project Facilities and Utilities

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize/Demobilize demolition equipment to and from the site and install project facilities/amenities. Project facilities

for site activity support to be installed include office trailers, construction decontamination station, electricity, water,

Porta Pots, computers, printers, fax machine, copier, and phone service for expected full duration of the project (192 months).

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 32 100.00$ 3,200.00$

Superintendent 1 40 80.00$ 3,200.00$

Operator 2 32 40.00$ 2,560.00$

Operator OT 2 8 70.00$ 1,120.00$

Technician 4 32 30.00$ 3,840.00$

Technician OT 4 8 50.00$ 1,600.00$

Clerical Support 1 32 40.00$ 1,280.00$

SUBTOTAL 16,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Office Trailers (3) 576 MO 400.00$ 230,400.00$

Utilities (Electricity) 192 MO 1,000.00$ 192,000.00$

Utilities (Water) 192 MO 500.00$ 96,000.00$

Porta Pots (4) 768 MO 100.00$ 76,800.00$

Computer/Printer/Fax 384 MO 150.00$ 57,600.00$

Copiers 192 MO 200.00$ 38,400.00$

Site Pickup Trucks (2) 384 MO 600.00$ 230,400.00$

Telephone Service 192 MO 200.00$ 38,400.00$

SUBTOTAL 960,000.00$

Materials

Office Supplies 192 MO 200.00$ 38,400.00$

Site Supplies 192 MO 1,000.00$ 192,000.00$

Construction of Decon Facilities 1 LS 20,000.00$ 20,000.00$

SUBTOTAL 250,400.00$

Other Costs

Demolition Mobilization/Demobilization 1 LS 20,000.00$ 20,000.00$

Electrical Hookups 1 LS 2,000.00$ 2,000.00$

Telephone Hookups 1 LS 1,000.00$ 1,000.00$

Water Meters and Connection (5,000 l-ft) 1 LS 50,000.00$ 50,000.00$

SUBTOTAL 73,000.00$

TOTAL UNIT COST 1,300,200.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Water to Deep Well

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Water from tanks will be transferred to the deep well onsite by pumping the water out and transporting the water with a

vacuum truck to the deep well.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 20 100.00$ 2,000.00$

Superintendent 1 100 80.00$ 8,000.00$

Site Foreman 1 80 50.00$ 4,000.00$

Site Foreman OT 1 20 80.00$ 1,600.00$

Operator 1 80 40.00$ 3,200.00$

Operator OT 1 20 70.00$ 1,400.00$

Technician 1 80 30.00$ 2,400.00$

Technician OT 1 20 50.00$ 1,000.00$

Clerical Support 1 80 40.00$ 3,200.00$

SUBTOTAL 26,800.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

70-Barrel Vacuum Truck 10 DAY 1,000.00$ 10,000.00$

Misc. Pumps and Hoses 1 LS 3,000.00$ 3,000.00$

Trucks (2) 20 DAY 90.00$ 1,800.00$

SUBTOTAL 14,800.00$

Materials

Fuel 750 GAL 3.00$ 2,250.00$

SUBTOTAL 2,250.00$

TOTAL UNIT COST 43,850.00$
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For All Alternatives

Capital Cost Sub-Element

Transfer Tank Sludges to Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Shear off top of tanks and use backhoe/excavator to remove a total of 10,000 cy of sludge and transfer into the Sludge Pit

using a truck. Assume 15 cy per truck, 3 rounds per hour for each truck, and 2 trucks to be used for the project. Trucks will be decontaminated

following completion of the project.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 1 96 40.00$ 3,840.00$

Operator OT 1 24 70.00$ 1,680.00$

Technician 4 96 30.00$ 11,520.00$

Technician OT 4 24 50.00$ 4,800.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 44,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC200 Excavator 240 HR 80.00$ 19,200.00$

Tandem Dump Trucks (2) 480 HR 40.00$ 19,200.00$

Fuel Surcharge 25200 22% 6,635.67$

Misc. Pumps and Support Equipment 12 EA 300.00$ 3,600.00$

SUBTOTAL 48,635.67$

Other Costs

Final truck cleanout 2 EA 2,000.00$ 4,000.00$

SUBTOTAL 4,000.00$

TOTAL COST 97,035.67$

TOTAL UNIT COST (per cy) 9.70$
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For All Alternatives

Capital Cost Sub-Element

Tank / Piping Demolition

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Demolish and remove all tank and piping from site prior to commencement of remedial action activities. Assume approximately

2,000 tons of tank and piping for demolition and removal. Decontamination cost is not included but it is presumed that the costs

associated with decontamination will be offset by the metal recovery value.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Tank and Piping Demolition 2000 TON 80.00$ 160,000.00$

SUBTOTAL 160,000.00$

TOTAL UNIT COST 160,000.00$
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For All Alternatives

Capital Cost Sub-Element

Hauling Scrap Metal to Processor

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport scrap metal from demolition activities to an offsite scrap metal recycling facility. Assume approximately 2,000 tons

of scrap metal to be hauled.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Transport Scrap Metal to Facility 2000 TON 20.00$ 40,000.00$

SUBTOTAL 40,000.00$

TOTAL UNIT COST 40,000.00$
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For All Alternatives

Capital Cost Sub-Element

Asbestos Abatement for Tanks/Piping

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Perform asbestos abatement activities by removing and properly disposing all asbestos-containing material onsite.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Field Technician 2 20 85.00$ 3,400.00$

SUBTOTAL 3,400.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Laboratory 100 SAMPLE 10.00$ 1,000.00$

Thermal Insulation Abatement 18471 FT 7.00$ 129,297.00$

Surfacing Material Abatement 33886 SQFT 3.00$ 101,658.00$

Abatement for Miscellaneous Material 30906 SQFT 2.00$ 61,812.00$

SUBTOTAL 293,767.00$

TOTAL UNIT COST 297,167.00$

Note:

Quantities of asbestos containing material were estimated from site walk and from building sizes by licensed asbesto inspector.

Costs for abatement assumes all suspect materials contain asbestos
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For All Alternatives

Capital Cost Sub-Element

Temporarily Relocate Cemetery Monuments

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Phase: Feasibility Study (-30% to +50%) Date: 27-Feb-08 Date: 25-Mar-08

Base Year: 2008

Work Statement:

Temporarily relocate tombstones, fence, and ironwork in on-site cemetery to a staging area and following project completion,

relocate tombstones, fence, and gate to the capped area.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 10 100.00$ 1,000.00$

Superintendent 1 50 80.00$ 4,000.00$

Site Foreman 1 40 50.00$ 2,000.00$

Site Foreman OT 1 10 80.00$ 800.00$

Operator 1 40 40.00$ 1,600.00$

Operator OT 1 10 70.00$ 700.00$

Technician 4 40 30.00$ 4,800.00$

Technician OT 4 10 50.00$ 2,000.00$

Clerical Support 1 40 40.00$ 1,600.00$

SUBTOTAL 18,500.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Case 580 50 HR 30.00$ 1,500.00$

Skidsteer 50 HR 50.00$ 2,500.00$

Site Trucks (2) 10 DAY 90.00$ 900.00$

SUBTOTAL 4,900.00$

Materials

Fuel 500 GAL 3.00$ 1,500.00$

Miscellaneous Paint and Cleaning Supplies 1 LS 1,000.00$ 1,000.00$

SUBTOTAL 2,500.00$

Other Costs

Welder with Helper 40 HR 200.00$ 8,000.00$

Archeological Delineation 1 LS 18,070.00$ 18,070.00$

SUBTOTAL 26,070.00$

TOTAL UNIT COST 51,970.00$
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For All Alternatives

Capital Cost Sub-Element

Road Improvements

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

This task consists of upgrading internal roads and access for site operations. Assume approximately 15,170 linear feet

of roads 20-ft wide require regrading and placement of 2" of crushed concrete for road base. Amount of crushed concrete was

then doubled to include maintenance regrading of the road.

Alternative 7: Amount of crushed concrete quadrupled to account for additional road maintenance from traffic and implementation time.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 12 100.00$ 1,200.00$

Superintendent 1 60 80.00$ 4,800.00$

Operator 2 48 40.00$ 3,840.00$

Operator OT 2 12 70.00$ 1,680.00$

Technician 2 48 30.00$ 2,880.00$

Technician OT 2 12 50.00$ 1,200.00$

Clerical Support 1 24 40.00$ 960.00$

SUBTOTAL 16,560.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

D6 with 6-way Blade 60 HR 100.00$ 6,000.00$

Smooth Drum Compactor 60 HR 50.00$ 3,000.00$

SUBTOTAL 9,000.00$

Materials

Crushed Concrete 12000 TON 20.00$ 240,000.00$

Fuel - Diesel 600 GAL 3.00$ 1,800.00$

SUBTOTAL 241,800.00$

TOTAL UNIT COST 267,360.00$
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For All Alternatives

Capital Cost Sub-Element

Mobilization / Demobilization

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Mobilize / Demobilize equipment including 4 excavators, 2 dozers, 2 compactors, 18 tandem dump trucks, 3 site trucks,

slurry wall equipment, and pneumatic equipment for slurry wall construction.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 32 100.00$ 3,200.00$

Superintendent 1 40 80.00$ 3,200.00$

Site Foreman 1 32 50.00$ 1,600.00$

Site Foreman OT 1 8 80.00$ 640.00$

Operator 2 32 40.00$ 2,560.00$

Operator OT 2 8 70.00$ 1,120.00$

Technician 4 32 30.00$ 3,840.00$

Technician OT 4 8 50.00$ 1,600.00$

Clerical Support 1 32 40.00$ 1,280.00$

SUBTOTAL 19,040.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Excavator Mob/Demob (4) 8 TRIP 700.00$ 5,600.00$

Dozer Mob/Demob (2) 4 TRIP 600.00$ 2,400.00$

Compactor Mob/Demob (2) 4 TRIP 400.00$ 1,600.00$

Tandem Mob/Demob (8) 16 TRIP 200.00$ 3,200.00$

Site Trucks (3) 12 DAY 90.00$ 1,080.00$

Slurry Wall Equipment 2 TRIP 2,000.00$ 4,000.00$

Pneumatic Equipment 2 TRIP 3,000.00$ 6,000.00$

SUBTOTAL 23,880.00$

TOTAL UNIT COST 42,920.00$
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For All Alternatives

Capital Cost Sub-Element

Construct Slurry Wall Around Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Construct slurry wall with average depth of 40 ft and length of approximately 3,160 linear ft. Average width of the slurry wall is 36".

Bentonite slurry is assumed to be 6% bentonite and is mixed on a working platform. Two bentonite hydration units to be used

for working fluids. Excess fluids are pumped to soils consolidation area for disposal. Production rate for slurry wall is assumed

to be 100 linear ft per day. The surface area of the slurry wall is estimated to be approximately 126,400 sq ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 154 100.00$ 15,400.00$

Superintendent 1 370 80.00$ 29,600.00$

Site Foreman 1 296 50.00$ 14,800.00$

Site Foreman OT 1 74 80.00$ 5,920.00$

Operator 5 296 40.00$ 59,200.00$

Operator OT 5 74 70.00$ 25,900.00$

Technician 8 296 30.00$ 71,040.00$

Technician OT 8 74 50.00$ 29,600.00$

Clerical Support 2 296 40.00$ 23,680.00$

SUBTOTAL 275,140.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavator 370 HR 200.00$ 74,000.00$

D6 Dozer with 6-Way Blade 370 HR 100.00$ 37,000.00$

Tandem Dump Truck (2) 940 HR 40.00$ 37,600.00$

84" Padfoot Compactor 170 HR 70.00$ 11,900.00$

Site Trucks (3) 108 DAY 90.00$ 9,720.00$

Hydration Systems (2) 72 DAY 500.00$ 36,000.00$

SUBTOTAL 206,220.00$

Materials

Bentonite 1720 TON 100.00$ 172,000.00$

Fuel - Diesel 17200 GAL 3.00$ 51,600.00$

SUBTOTAL 223,600.00$

TOTAL COST 704,960.00$

TOTAL UNIT COST (per sq ft) 5.58$
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For All Alternatives

Capital Cost Sub-Element

Improve Perimeter Berms for Sludge Pit

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Improve existing berms of Sludge Pit for Alternatives 2, 3, 4, 6, and 7 by extending the levee crest width by approximately 10 ft with 4:1 slope.

Additionally, for Alternative 5, the levee crest height will be extended 5 ft. The existing berms are 15 ft high with 3:1 slope. Approximately

21,400 cy for Alternatives 2, 3, 4, 6, and 7 and 37,700 cy for Alternative 5 of borrow from existing material on site will be used to improve the

current berms . Borrow production is assumed to be 1,000 cy per machine per day. Haul distance is approximately 1,850 linear ft.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 24 100.00$ 2,400.00$

Superintendent 1 120 80.00$ 9,600.00$

Site Foreman 1 96 50.00$ 4,800.00$

Site Foreman OT 1 24 80.00$ 1,920.00$

Operator 4 96 40.00$ 15,360.00$

Operator OT 4 24 70.00$ 6,720.00$

Technician 11 96 30.00$ 31,680.00$

Technician OT 11 24 50.00$ 13,200.00$

Clerical Support 1 96 40.00$ 3,840.00$

SUBTOTAL 89,520.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavators (2) 240 HR 200.00$ 48,000.00$

D6 Dozer with 6-Way Blade 120 HR 100.00$ 12,000.00$

Tandem Dump Trucks (8) 960 HR 40.00$ 38,400.00$

84" Padfoot Compactor 120 HR 70.00$ 8,400.00$

Site Trucks (3) 40 DAY 90.00$ 3,600.00$

SUBTOTAL 110,400.00$

Materials

Fuel - Diesel 11300 GAL 3.00$ 33,900.00$

SUBTOTAL 33,900.00$

TOTAL COST 233,820.00$

TOTAL UNIT COST (per cy) 10.93$

Improving Existing Berms on the Sludge Pit:

cy $/cy Total

Alternatives 2, 3, 4, 6 and 7 21400 10.93$ 233,902.00$

Alternative 5: 37700 10.93$ 412,061.00$
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For Alternative 7 Phase 2

Capital Cost Sub-Element

Transport, Solidify, and Transfer Solidified Sludges to Rolloff Boxes for Transport to Incinerator

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 19-Feb-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Solidify approximately 260,000 cy of sludges, excluding sludges from the Sludge Pit and tanks, with the following mix design with 10% wastage:

Oil Pit Sludges: 5% Portland Cement, 5% Quicklime, and 20% LA ash by wet weight; bulk density of 82.3 pcf

API 100 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf

API 1200 Sludges: 15% Portland Cement, 15% Quicklime, 50% site soil, and 30% LA ash by wet weight, bulk density of 68.6 pcf

Sludge Pit Sludges: 10% Portland Cement, 10% Quicklime, 30% LA Ash by wet weight, bulk density 72.3 pcf

Assume stabilization rate of 280 cy per day and the following bulking factors:

Oil Pit Sludges: 1.13 (applied to 40,000 cy of sludges)

API 100 Sludges: 1.49 (applied to 5,000 cy of sludges)

API 1200 Sludges: 1.49 (applied to 5,000 cy of sludges)

Sludge Pit Sludges: 1.16 (applied to 260,000 cy of sludges)

Transfer sludges from Pits and Separators to mixing area. Transport 307,100 cy of solidified sludge to rolloff boxes with excavator.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 150 100.00$ 15,000.00$

Superintendent 1 10500 80.00$ 840,000.00$

Site Foreman 1 10500 50.00$ 525,000.00$

Site Foreman OT 1 0 80.00$ -$

Operator 2 10500 40.00$ 840,000.00$

Operator OT 2 0 70.00$ -$

Technician 3 10500 30.00$ 945,000.00$

Technician OT 3 0 50.00$ -$

Clerical Support 1 10500 40.00$ 420,000.00$

SUBTOTAL 3,585,000.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavator 15750 HR 200.00$ 3,150,000.00$

Tandem Dump Trucks (2) 31500 HR 40.00$ 1,260,000.00$

D6 Dozer with 6-Way Blade 15750 HR 100.00$ 1,575,000.00$

SUBTOTAL 5,985,000.00$

Materials

Portland Cement 26973 TON 104.00$ 2,805,202.40$

Quicklime 26973 TON 130.00$ 3,506,503.00$

LA Ash 58836 TON 71.00$ 4,177,334.70$

Fuel - Diesel 84000 GAL 3.00$ 126,000.00$

SUBTOTAL 10,615,040.10$

TOTAL COST 20,185,040.10$

TOTAL UNIT COST (per cy) 77.63$
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Alternative 7 Phase 2

Capital Cost Sub-Element

Excavation of Soils and Backfilling Excavated Areas wth Clean Backfill to Ground Surface

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Excavate approximately 177,000 cy of soils (including sides of Sludge Pit) for transport to an offsite incineration facility.

Assume production rate of 280 cy per machine per day to match ability of incinerator to handle soils.

Backfill approximately 340,000 cy excavated areas. Assume existing materials are available onsite for backfill.

Borrow production rate is assumed to be 280 cy per machine per day to match excavation rate for soils.

Borrow production rate is assumed to be 2,000 cy per machine per day for sludge areas.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 180 100.00$ 18,000.00$

Superintendent 1 536 80.00$ 42,880.00$

Site Foreman 1 5360 50.00$ 268,000.00$

Site Foreman OT 1 76 80.00$ 6,080.00$

Operator 2 5360 40.00$ 428,800.00$

Operator OT 2 76 70.00$ 10,640.00$

Technician 4 5360 30.00$ 643,200.00$

Technician OT 4 76 50.00$ 15,200.00$

Clerical Support 1 5360 40.00$ 214,400.00$

SUBTOTAL 1,647,200.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavators (2) 5360 HR 80.00$ 428,800.00$

Site Trucks (3) 700 DAY 90.00$ 63,000.00$

SUBTOTAL 491,800.00$

Materials

Fuel 10800 GAL 3.00$ 32,400.00$

SUBTOTAL 32,400.00$

TOTAL COST 2,171,400.00$

Excavate Affected Soils

TOTAL UNIT COST (per cy) 12.27$
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Alternative 7 Phase 2

Capital Cost Sub-Element

Transport and Incinerate Soils/Sludges at Offsite Incineration Facility

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport and incinerate approximately 177,000 cy of soil and 307,000 cy of solidified sludge to an offsite incineration facility.

Assume two incineration facilities at 175 tons per day (average) for a total of 350 tons per day. Assume each rolloff

box can average 17 tons per unit and density of sludge is 90 pcf and density of soil is 100 pcf for a total of

1,223,910,000 lbs of solids.

Cost Analysis:

1) Transport Soils / Sludges to Offsite Incineration Facility

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 3016 100.00$ 301,600.00$

Superintendent 1 5250 80.00$ 420,000.00$

Operator 2 3500 40.00$ 280,000.00$

Operator OT 2 1750 70.00$ 245,000.00$

Technician 2 3500 30.00$ 210,000.00$

Technician OT 2 1750 50.00$ 175,000.00$

Clerical Support 1 3500 40.00$ 140,000.00$

SUBTOTAL 1,771,600.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

Shared with Transport, Solidify and Transfer Treated Sludges Task

Other Costs

Transportation to Deer Park (Clean Harbors) 17999 LOAD 400.00$ 7,199,600.00$

Transportation to Port Arthur (Onyx) 17999 LOAD 600.00$ 10,799,400.00$

SUBTOTAL 17,999,000.00$

TOTAL COST 19,770,600.00$

2) Incinerate Soils / Sludges

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Liners 35998 EA 40.00$ 1,439,920.00$

Incineration of Solids 1,223,910,000 LBS 0.30$ 367,173,000.00$

Certificates of Disposal 35998 EA 30.00$ 1,079,940.00$

Rolloff Box Rentals 35998 PER 3 DAYS 40.00$ 1,439,920.00$

SUBTOTAL 371,132,780.00$

TOTAL COST 371,132,780.00$

TOTAL UNIT COST (per cy) 894.50$
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Alternative 7 Phase 3

Capital Cost Sub-Element

Excavation of Construction Debris

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Excavate approximately 1,000 cy of construction debris/rubble following transport of all soils and sludge material

to offsite incineration facility.

Cost Analysis:

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 16 100.00$ 1,600.00$

Superintendent 1 20 80.00$ 1,600.00$

Operator 1 16 40.00$ 640.00$

Operator OT 1 4 70.00$ 280.00$

Technician 2 16 30.00$ 960.00$

Technician OT 2 4 70.00$ 560.00$

Clerical Support 1 16 40.00$ 640.00$

SUBTOTAL 6,280.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Equipment

PC300 Excavator (2) 20 HR 200.00$ 4,000.00$

Site Trucks (3) 60 DAY 90.00$ 5,400.00$

SUBTOTAL 9,400.00$

Materials

Fuel 120 GAL 3.00$ 360.00$

SUBTOTAL 360.00$

TOTAL COST 16,040.00$

TOTAL UNIT COST (per cy) 16.04$
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Alternative 7 Phase 3

Capital Cost Sub-Element

Transport and Dispose Construction Debris to Hazardous Landfill

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport and dispose approximately 500 cy of rubble at a hazardous waste landfill. Assume one round per truck

per day and that 500 cy of rubble is equivalent to 800 tons.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Overroad Transportation 30 LOAD 1,000.00$ 30,000.00$

Diposal (Hazardous) 800 TON 100.00$ 80,000.00$

SUBTOTAL 110,000.00$

TOTAL COST 110,000.00$

TOTAL UNIT COST (per cy) 220.00$
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Alternative 7 Phase 3

Capital Cost Sub-Element

Transport Construction Debris to Class 4 Landfill

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 1-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Transport and dispose approximately 500 cy of rubble at a local C&D landfill. Assume 3 rounds per truck

per day and that 500 cy of rubble is equivalent to 800 tons.

Cost Analysis:

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Overroad Transportation 30 LOAD 400.00$ 12,000.00$

Diposal (Non-Hazardous) 800 TON 20.00$ 16,000.00$

SUBTOTAL 28,000.00$

TOTAL COST 28,000.00$

TOTAL UNIT COST (per cy) 56.00$
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For All Alternatives

Capital Cost Sub-Element

Develop and Implement Groundwater Monitoring Program

Site: Malone Services Company Superfund Site Prepared by: S. Hon Checked By: L. Engle

Location: Texas City, TX Date: 3-Mar-08 Date: 25-Mar-08

Phase: Feasibility Study (-30% to +50%)

Base Year: 2008

Work Statement:

Install 40 monitoring wells for implementing monitored natural attenuation and conducting one comprehensive sampling event

followed by subsequent quarterly sampling events.

Cost Analysis:

1) Well Installation

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 260 100.30$ 26,078.00$

Field Technician 1 180 45.30$ 8,154.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 46,652.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Hollow Stem Rig Mileage Rate 300 MILE 3.10$ 930.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, up to 30 Feet per Location1100 FT 27.70$ 30,470.00$

HSA Bore, Suitable for 2" Monitoring Well, Continuous Samples Collected, 31 to 50 Feet, per Location200 FT 32.60$ 6,520.00$

2" PVC Sched 40 Monitor Well Plain Casing 900 FT 19.75$ 17,775.00$

2" PVC Sched 40 Monitor Well Screened Casing 400 FT 20.70$ 8,280.00$

Above Ground Surface Completion 40 WELL 400.00$ 16,000.00$

Installation of Protective Stanchions 40 WELL 330.00$ 13,200.00$

Mechanical Well Development (With a Pump) 2000 GAL 4.90$ 9,800.00$

Heavy Vehicle Not Otherwise Specified 300 Mile 3.10$ 930.00$

Portable Toilet, Including Servicing 1 MO 270.00$ 270.00$

Drum/ Barrel, 55 Gallon 40 EA 41.00$ 1,640.00$

PID 1 MO 780.00$ 780.00$

Rental Vehicle Cost 30 COST 80.00$ 2,400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 109,095.00$

SUBTOTAL 155,747.00$

2) Comprehensive Sampling Event

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 80 104.50$ 8,360.00$

Project Geoscientist 1 80 100.30$ 8,024.00$

Junior Scientist/Engineer 1 80 55.80$ 4,464.00$

Field Technician 1 120 45.30$ 5,436.00$

CAD Operator/Draftsman 1 40 59.20$ 2,368.00$

Administrative Assistant 1 40 42.30$ 1,692.00$

SUBTOTAL 30,344.00$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8270W SVOC by GC/MS (EPA 8270C) 50 EA 185.00$ 9,250.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Metals by ICP-MS (EPA 6020A) 50 EA 117.00$ 5,850.00$

14-Day TAT Mercury (EPA 7470A) 50 EA 28.00$ 1,400.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 6 BATCH 700.00$ 4,200.00$

7-Day VOC and SVOC Data Validation 4 BATCH 1,200.00$ 4,800.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 50,897.00$

SUBTOTAL 81,241.00$

SUM YEAR 0 (WELL INSTALLATION AND COMPREHENSIVE SAMPLING EVENT 236,988.00$
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3) Quarterly Sampling Events

DESCRIPTION QTY HOURS UNIT COST TOTAL COST

Labor

Project Manager 1 16 104.50$ 1,672.00$

Project Geoscientist 1 16 100.30$ 1,604.80$

Junior Scientist/Engineer 1 16 55.80$ 892.80$

Field Technician 1 120 45.30$ 5,436.00$

Administrative Assistant 1 4 42.30$ 169.20$

SUBTOTAL 9,774.80$

DESCRIPTION QTY UNIT UNIT COST TOTAL COST

Other Costs

Groundwater Potentiometric/Gradient Contour Map 1 EA 315.00$ 315.00$

Groundwater Contaminant Plume Isoconcentration Map 1 EA 435.00$ 435.00$

Lab Analyses Table 1 EA 485.00$ 485.00$

Groundwater Gauging Table (Cumulative) 1 EA 240.00$ 240.00$

Groundwater Sample from Well 40 EA 95.00$ 3,800.00$

Drum/ Barrel, 55 Gallon 4 EA 41.00$ 164.00$

Groundwater Sampling Equipment 1 Week 1,000.00$ 1,000.00$

14-Day TAT 8260W VOC by GC/MS (EPA 8260B) 52 EA 99.00$ 5,148.00$

14-Day TAT 6020W Single Metal by ICP-MS (EPA 6020A) 50 EA 24.00$ 1,200.00$

14-Day TAT Common Anions (EPA 9056A) 40 EA 61.50$ 2,460.00$

14-Day TAT Dissolved Gas (EPA RSK-175) 40 EA 88.00$ 3,520.00$

Ferrous Iron (Hach kit IR-18C) 40 EA 52.00$ 2,080.00$

Nitrate (Hach kit NI-14) 40 EA 16.25$ 650.00$

7-Day All Method(s) Data Review 4 BATCH 700.00$ 2,800.00$

7-Day VOC and SVOC Data Validation 2 BATCH 1,200.00$ 2,400.00$

7- Day Metals Data Validation 2 BATCH 1,350.00$ 2,700.00$

DUS for a Maximum of 10 Analytical Batches 1 EA 1,900.00$ 1,900.00$

Rental Vehicle Cost 5 COST 80.00$ 400.00$

Shipping Costs 2 COST 50.00$ 100.00$

SUBTOTAL 31,797.00$

QUARTERLY SAMPLING EVENT (LABOR AND ODCS) 41,571.80$
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